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a >v%i/ib?j&) if (gp) (ommt^m 

[oooi] *&WK, a-^^^^vy-msx^(Dmm^ a-s^z^*** 

[0002] a-^*>7^*y^-i?( OT> G pth^)i^ mx.it, ?*=>-x-i-y>m 

y**>&tit<Dmmk^xmmt$thT^z> 0 gp^ % m^mmm^omm, 
[ooo3] tefrxhmm&M<DGP^ -mm^mw^^^^^ti^^ 
[0004] G-\-pwc\^;v^(Dmm\^ m* vGPtm^btim. ^xhrn^mm* 

o 

[0005] ^G-l-PtfelW^^^ n T{ ^ GP@#§jf K*$t 

-r^n^s,, GP^A^stit-r^fcje)^, GPAfc^is^-fr^^L-ns 

[0006] #^LT, m« (Omm (;WMfTG--l«c, *MBL2Ufc feWiANA- 
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[ooos] L*»u M^m^^^^x^m^mMcDGP^mm^m^h^ 
mzmmmx.}^ eox:-?5x:)x^^mi±^mwx^Gp^hfix\^\ 
mm^cD^m^GPi^^x^ Mmvk<Dm^GPti,x, mm&mm(The 

rmus aquaticus, Thermococcus litoralis, Aqutfex aeolicus&t*) (DGP^ 
[0009] GP^T^y^gB^JO+g^ttJt^^, 2-D<D?;V~-7\ZftrththZ> (^fFXSU 

^m-m:^-r^GP<D^;v^^;v^A) t, m&mmM<DGPtte3o%m 

ffi<nm— ttU^^&V^, Thermus aquaticustfi30%^_h(D|^— 

[0010] ^-^BfCB'fSThermusS^OGP^ V ^XM^fl^/^^i^ ftV^-J 
A^MrSM^S^OGP^VNTM^^^/^^^lt^T^*^^^?) 
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coon] z*it#>MM*m»rr*it*>^ nmmmicmm^ mmmm^\ mvom* 
[0012] -f®&)tmm<DMm tiz^ >t«, ^u^±^j- s mm<D±w.mi&mm 

[0013] GP^^^^(c^LT« % »^b^^^^6#^<DT^y^Ofeg^^-e#tb 

[0014] MmtGP<Dfflfe, ±mm^h^*xhv>&x*v7-VKmLxm&i$thx\< ^ 

_h#U ^LT^67 < GT^ttUho L*»U rO^HOGPb, TermusA^OGP 
*HSW*WbGP©saHWeo»*SH4tt, ^©GP©Sjg?We©»*JgH4 

[ooi5] ***v<*»4, ^xre*>9, ph, urn, *<ommm:9R* 
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[0016] -^<D%mm^TL GPh&M£ti j $>ir^mmx*hz>z.ktffrfa<>x&<9. mm 
utGv*i&m&mjk.w&xib^xh. mtiHft^me, gp*^ 

IB^^^WiftOSttfcGPSrift^t-s-irfeSfc^SbV^ 

iWfFvfcSfcl: Takeshi Takahak, TStructure and Properties of Thermu 
s aquaticus a-Glucan Phosphorylase Expressed in Escherichia coli 
J, J. Appl. Glycosci. , 2001, Vol. 48, No. 1, pp. 71-78 
^#fr^Ci^2: Richard Grie/31er», TMechanism of thermal denaturati 
on of maltodextrin phosphorylase from Escherichia colij , Biochem. J 
. , 2000, 346, pp. 255-263 

WfcffJMZ: Martin Lehmann&itfMarkus Wyss^, TEngineering prot 
eins for thermostability: the use of sequence alignments versus ra 
tional design and directed evolution! , Current Opinion in Biotechn 
ology, 2001, 12, pp. 371-375 

0^n^Cm4:M. Lehmann£>i£, l"The consensus concept for thermosta 
bility engineering of proteinsj , Biochemica Biophysica Acta, 2000, 1 
543, pp. 408-415 

^^FzaCitterJunichi Miyazakib^, TAncestral Residues Stabilizing 3-1 
sopropylmalate Dehydrogenase of an Extreme Thermophile: Experi 
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mental Evidence Supporting the Thermophilic Common Ancestor 
HypothesisJ , J. Biochem, 2001 N 129 x pp. 777-782 

[0017] ±KIH«*©«Wrtr«B«t>©T?«,5, ^© a -^^7 

[0018] ±mtmM*m^^mMMtemtoitaam % «« a^ogp 

[0019] »W©BflWba^Atf>*^ 

^f—7Un 1L : H-A-E-F-T-P-V-F-S *> ©4fl[ \ZM S L< tt^e 

^-^MB^lJlH : H-A-Q-Y-S-P-H-F-S * <7)4{* \ZM M§ f^i, 
^-^BH^J2:A-L-G-N-G-G-L-Gtp^4^^^i-^«,*3J;^ 

-7ia^lj3H : R-I-V-K-L-V-N-D-V^07t{C|| ^ -T^M 
^flSf^b a-^/^^^^y^— ^^20mM^3i>^^(pH6. 7) cp-eeo'C 

-e i o^mm^tzM <Dwm<\: a -r^* >-***y =?— if o 3 7 «c 
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[0020] lmnnmrnx^ ±m^m<D a -^^^^])y^^ mm^-^m 
[oo2i] io©»i-eit ±mjz®<D a -?/\s*>***})7~i£ (DT^ymmm^ IB 

Pm^2<Dm-916&, MPm-B-4<DUiL~912^ mm^6(Dm-893i<L, 
IH^J#^8<Dl^-939{4, mPm-%10<Dl{iL-962^ IB^J#-J§-12(Dlte~971 

is^ij#^-i4oi^-983{i, mpm-%i6<Dm~928^ mm^i8(Dm 

~95M£, 8B^J#-^20Ol&~832#\ IB^J#-^-22(D1^840f4 > IB?lJ#-5§-24 
<m{&-841{£, IB?U#^26tf>lte-842&, IE^J#^28mte~841{£:i3j;tfia 
^J#^30(Dlfi-838^^^S|J;D^$^T5y^iB^Ji/>^<^50%0 

[0022] i^mmm^x^ _hfe5c^(D a -^/^^^^y^-if (DT^ymmmt, SB 

^^-201f^916fi, SB?U#^4(D1^912^, IB?lJ#^60H&-893<&, 
Ba^J#-^8mte~939f&. IE^IJ#-^10<D1^962{i, SE^J#-^12(D1>(£~971 
#U BB^J#-5§-1401{£~983{& x gB^J#^1601{jfe~928^ IE?lJ#-^1801{£ 
-951{£, BB^J#-^20<mfc~832{£, @B*«-^22C>1{4~840^ iB^lJ#-^24 
(01^^841{4 > IB?U#-5§-260:U£~842^ iB^lJ#-^28(D 1{£~841{£:}3 £U?gB 

^^sooi^sss^^^^^^^tu^T^y^gB^J^-Ki-^^SSB 
^^5^#^^y>^^ 

[0023] \^<D%mBMX^ ±M^(D a -^/^^^^y^-if ^ a 

^>-^^y9-if-r»fci9, StflE^-7iE^ijiL^^4-fe^^-r^g, SfrlB*^ 
[0024] lo®30ti*tt-?»:, _be^jw) a -^^r^^^Ky^-^w:, a 
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[oo25] i^mmmnx^ ±m^j£<D a -y,u*^**v9-i?<DT*ymmmx, ib 

^J#-^201ft:~916^ SE^J#-!§-401{£~912fc, SB^IJ#-^6(D 1^-893^, 
BE^J#-^801{4-939{4 N IB?lJ§-^10<Dl{£~962te, gB?U#-J§-12<Dl#:~971 
IS, iB^J#-^14(01^983^ % IB^J#-^16<D1^928{4 % IB^J#^-18(^1{4 
-951&, ffi^J#-^20(7)l^-832{4 % IB?IJ#-S§-22<£>1#:~840#: > IB^iJ#-^24 
<Z>1{£~84U&, IE^J#-J§-26CQ1#:~842#l> SB^J#-§-2801^841^ < J:U?gB 
^iJS-^30^1{4-838^^^^«951^$tb#6o 
[0026] lmMMMMx^ ±m^(D a-^/^^^y^-if te, JH#£t:fc£U^ 

[0027] l^^M^Ti^^ 

^-^IB^JlH^04^^^-r^4g % MfS^-7iB?(j24' (D 4^ ( ^^ i -^ 

[0028] 1^0^^Ti^.±fE^-^|B^JlL^(D4^(^^«f4gtL<^HfffE 
^-7lB3?iJlH^04fS:^^i-6{4g x tfrSE^-^SB^J2^(D4{4^^-t-§ 

[0029] l^mmmmx^ ±m^^mmi^<D4m^n^-r^mhi,<imm 

[0030] l^^^^T*«,±fE^-7iB^JlL^04^^^r^4gt ) L<}»f5 
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[oo3i] l^mmmm-vi*. ±M^-7mm2*<Dm\m^z®m\z.&rtZT*; 
mmm\z. a, c, d, e, g, h, u u m, f, s, t, v^xxj^^h^rnxm^ 

[oo32] i^mmmmx^ ±^^-^^2^(04^^^^^^^^ 
[0033] l^mmmm-cit. ±m^-^mm^ wmzm^-rzfem&^Kte^ 

[0034] i^mm^mx^ ±m^-^mm3L^(D7m^mm^iiLmihv<n^ 

( P H6. 7) ^eox^-Qio^mmmvti^mm^ a -^#^***y ^-i? 
iztettz>mmm&<D30%£x±-ch*)nz> o 

[0036] loo^fitlj:, _hlEW^k a ^***y^if £20mM>5^>^ 
» (pH6. 7) ^-e65 < C-C2^P^*nmb/c^(0»^b a tf © 

[0037] lo©^Jfi^ffi-ew: N JifB»B^a-^/^^^y^~if^^ 

^-Oa^/^^^y^-if^-Ki-^^ifi^j^tpB-o^^^-^ 
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[0039] 



[0040] 



[0041] 



t^-zrmm 1L : H-A-E-F-T-P-V-F-S *04&f CfB £ f 5&g*> L< JS^ 
^-^ge^ij 1H : H-A-Q-Y-S-P-H-F-S ^^)4fe(C+B ^i-5^g % 

^-7gB^j2:A-L^-N^^-L-G^04^{e:^^t-'5M,*Dj;U? 
^^-7@H^J3L :R-i- V -K-F-I-T-D-V^07t(^ ^ 1~^4^b< M:*^ 

-^gB?lj3H:R-I-V-K-L-V-N-D-Vtp(7)7{i(^^-r^4S 
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[oo42] immmmmx^ ±mm~<o a -?»*>>*x*v ?-*rw*MH8 *tfvn 

[0043] *»i»ottt^tt f ±CoWMMb a -^^>Ttw*y9-«t=i-Kr««» 

[0044] ±l2O^^^^tf 0 
[0045] *Hi©iJiai4, ±IE^^^-^tPo 

[0046] ±|EW1IWIS a -?Vl^***y 7— if*, 

[0047] lo«)»mi% -hlBSJSHu 60nc-75TC©M«l?fi*>nWB o 

[0048] *»W©»J©^^*^|toWfett, ±GOHMfb a ^A#l*to**1)?-*t. 

[0049] lo03HtotMrc|±, -MBRJ&tt, ecc-zB-c^wcfTfcnws. 

[0050] «Wo^A^-^in;>K©^ito6rtfe tt , f»^«i(c|s«(D»^ a ->//w 

[0051] loosfeitjgfli-cw:, ±eKrt?r*, 60t:-75«c©ja«-emp*vW5 o 

[0052] xmmammt a-^**>***y?~ ^w^i© a ^^ 

*T-7mm 1L : H-A-E-F-T-P-V-F-S *<D4#{C*i £ -*-5<fc«>L< Httr 

^SB?lJlH:H-A-Q-Y-S-P-H-F-S^(^4te^ffi^i-^g, 
t&f—^mm : A-L-G-N-G-C-L-G fO^tC+B ij§ ^Stefi , *5 XXfi 
^-^Ba^J3L:R-I-V-K-F-I-T-I>-V^<D7^(Cffi^i-^®tb<«W 
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-^IH^IJ3H : R-I-V-K-L-V-N-D-V^<D7#KfB ij 

[0053] *»WO»JO^ tt ^^>*»y9-if^ ^<D a ^#^*y 9 

EW*2©T5y*E^©39tt7^r9=V(F39) fc*fl£fSffi«, 135& 
T^*WfV(N135) ^^-r«ffi«*JJ:OT06ffihl^-^(T706) fctfB 

•tfSr20mM^^MMt»(pH6. 7) *T^^10^|«*Bbfc«©B!IWfc „ - 

[0054] i o^iwtii, Jitewtwk a ^v*>***y mvm^2<DT* 

^^®a^j^39^^T7^(F39)^^i-^ g ^^ 7 06^h^^(T 
706) !C*Ba-r«fi«lC38V^ -ktse*© a^,l^***y^1?©T^l8^ 

[0055] loosiamrctt. .bra*® a ^**>***y?.-. v<DT$;mmm*. is 

3*»*2©ltfr~916tt, E3W*4©ltt-912flr % E50#*6Oltt^893tt, 
WW801tt«939fc B*l#*10*>l4fc-962te, E3W*12©lffi-97i 
It, E3W*14©ltt-983tt, E3l#*16©lflr-928fik IH?lj#^18<Dl& 
~951fc. E3W*20©ltt~832ffi, E*J#*22fl!>l4fc-840ffi, IB?lj#-{§-24 
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<£>H£-841fc x gE?lJ#-{§-260 1&-842&, iB3&J#-J§-280 1&-84 H&feiuqe 
^J#^30(D1^^838^^^§S¥J;«9^^tLST^y^ga^J^/>^<^50%0 

[0056] 10(D^ig^^T*« % _Lfa3*:^<Z> a -^fr^^y^-i? ©T^^ga^M, IB 
ai##2©HSfc-916flr, Ea»#4©l4fc-912fk E3W*6©ltt-893te, 
iE?U#-5§-8<Dl#:~939#U @E^J#-^-10^1^-962#:, ia?ij§^12tf>l<£~971 

IB^J#-^-14(Dl{5:-983{i > EW#*16©lffi:-»928fl:, E#l#-)§-18£>Ua 
-951^ mm&-%r20<DliSL-83m. IB?U#^22<Dl{4~84af£, E#l#-if-24 
*>Hfc-84HSu E^J#*26©lte-842fifc, BB^J#-^280 1^-84 1^*3 J; tJ^BH 

coos?] ±e«BE5iw:, ia?u#^i x ss^ij#-^3, e^hm-s, la 

*j##7, ia^j#-^-9, ia^j#-^n x ga^ij#-^i3, ia?rj#^i5, e?u##i7. la 

?|J#^19, fifl|#-§-21 % ga^iJ#^-23, ia^J#-^-25, ga^J#-^27*5j;tfgB?U#-J§- 
29d^#5l¥J;9jg#l£;ft#5„ 
[0058] 10©»i-CH:, _LfE^tf> a -^/^V^^y^-if ?47>L a -?>V 

[0059] immmmmx^ ±m^m<D a -y^^^y^-v^ a ->r 
[0060] looiM-cii, ±.m^f&<Da-?M>^x*»7~v<oT$smmmte, ge 

?U#^2<DH£-916^ ga^J#-^4(^lfe-912te, ga^lJ#-^6^ l<fc~893flfc, 
E^IJ##801te-939fir, lfi^J#-^lO<01te~9624k ga?!l#-i§-1201#:~971 
#U 5Baj##14©lte~983te x E3?IJ#-^i6©Har-928tt, gB^J#-^18^1^ 
~951{£, E#|##20©lte~832#, E^J#-^2201<ffc-840jfc, IB^J#-^24 
©H&-84H!fc, E?U#-§-26©lte~8424fi\ IE^J#-^2801{4- 841-&*5,tViB 

[0061] loO^lfcg ffi-?^ JLfE^O a -^^^y^-ffj;, »»**fcr±'>B 
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[0062] KxommimvKs ±mmmt a ^A*>*^y?~ett, ew##2©t§ 

7^iE^J(D39^ W WT7=^(F39) fcfc 135ttT*/ W^CNIS 

5) Kl4iSi-«te«*5J:V706flrhU^^(T706) fcftSi" 5ffiflfc6»e>J&«#J:0» 

[0063] loO^Jg^S-e?*, ±!5»^b a -^^V^^y^-if @a^lJ#^-20T^ 
5) ^+BSi-5fi:g*3j;TJt706teM-^^(T706) tC+i^i-^g^*3V>T, _hfB 

[0064] loo^iBm -tiEF39(c+s^i-^«(c*5{^T^/^Stt, -ryn^ 

[0066] lo©^*^t8>Ctt, -iifBN135^^i-^g(C*3^T^/^^« % 77- 

[0067] loOHiiitiJ, JiKN135R^at-^*Ky8»t*T5>««ttt, 
[0068] l^COUmmX^ ±«T706JCffiai-«tt«lC*5rt5T$ytt»*Wc, 

wv, ^yn^y, p^>^ /^wwp^r^^^w^wift, 

[0069] lo©*Jfc»l»-Cl4, -bieT706(Cffi^i--5ffig^*3(tST^y^^«> 

-ryp-rw, ^^^t^y^-e&fr^^ 

[0070] looitfl^fj:, ±KWHWk a -^/^V^^y7-^20mM^v^ 
«^(pH6. 7) ^T-60^^10^P^D^b^O»f^ka-^/^^^y7^^ 
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[0071] ioo»i-eit ±tew*Ms a-y/u*>7tsx&v5-v&20mM*^>mm 

*5tt«#*^O10%£Jl±T?*>iJ#5 0 
[0072] a -^^*>*^*y 9— SrUJK-rS^fett, Jg-<£> a 

(F39) ^^i-^g, 135^T^n°^V(N135) mffiSr«ffi«*3J:tJ«706ffi 
bW--^(T706)K#!l^^g^^^ 

[0073] XfBWf&ffc a ^W^teWJ?— t?<5D % mm^2(DT^ 

706) k*ai-««fl«te»tt«T5>^ttuSH:, xiem-^ a-^/^^^y^- 

[0074] loojfeMfflHK-ewu XIB^-Oa-^/^^^^y^— tfwt, a-7;v 
#^*;**y7-i?T*&«9#3 0 

[0075] lO<^^»^Ti^,X|E^-(Da-^/^^7js^y^-^« % ^^H a-i/ 

[0076] lo^it^jjg-ete, xiem-co a -^/^v^^y 9— »^ Jf6#&**fctt->n 
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[oo77] **n®4kft5mt, ±mmmt a -^^^^y^i^-Kt-s&sia 

[oo78] ttrnto^fi-n, ±Mmmft*frstt 0 

[0079] i&m<omm.* ±mmm$rtt^tt 0 

[0081] loo^ffi-ew;, -LiEKJfctt, 60t:~75t;cDMST*m?*v#5o 

[0082] *»Wo^^*yo#jtoWfett, JblB©HtlMb a -?Sl>*>*X*V7-1ib. zf 

[0083] ±!EKiStt, sox:-75X><Dmmxftt>w&s>o 

[0084] ^i^a^-i-yy^^ fe{j;< ±IE»B^ a ^A*>KW)? 

[0085] lOO^l-Ctt, _hfeSJ£te, 60t;-75t;©fig^b;h4*5. 
[0086] *^<aWi&tea^/l^^^ 

Ifca-^fr^^y^-- iff*, %mm^2(DTK;mUm<D39ttL-7^-;VT7=-l/ 
(F39) iCffiSi-Sttfl, 135f4T^/^^(N135) lCffii3«te«*S,ktf706ffi 

WB^a-^/^^^7}>y^-^20mM^^^^^(pH6. 7)>£ 
^60^Tn0^^n^b^(0»^ba^/W^^^y7-^O37^{Zl^TO 

tttf)20%^±-?&^ d>ott»HWba-^^>TiK^*y9— Iff*, 
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[0087] taot, ml (Mx.mox; u±) x^m^mmtitmm * &<dgph 

[0088] *&W<DMmt a -?/l<*^*tt})7-lHz£tUZ, 30£<DGP&mXteBifoX 

[oo89] *&w<Dmmik a-^/^^^v^-^^^-r^m^mK.^ m&m 

^^^tLxm^m.^tcm^mmi±<Dmm^^mi^mmm^6ox:xM 
^i-^tiz^^±mmM<D^mmm^mmm^x^t^m^mhM 

[0090] *mM<DJjmfc. m&M&M<DGPte£XFZ/vJ^X+&&<DGP<DWzm%)b 

[0091] tot, ^^7E^JlL:H-A-E-F-T-P-V-F-S^©4ffi^ffi^i-5<feat 
b< fcfc^— 1H : H-A-Q-Y-S-P-H-F-S <p©4fifcK^B ^ 1-$<ffc@ % 
^IB^J2:A-L-G-N-G-G-L-G«p04f4^+B^i-^ig, 
r7iE?lj3L : R-I-V-K-F-I-T-D-VP ^7fe^+S ^ -f-^«L< f«!f- 
— ^ie^lj3H : R-I-V-K-L-V-N-D-V^(D7^(Cffi ^ 1-£><f£g 

[0092] mFm^2<DT$ymmW<D394iL7~-*T7->(F39) 135& 
&GP&nz>Z.btfX%Z 0 
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[0093] [iaiA]miAte % GENETYX-WIN Ver. 4. 0<Di> jV*?zf JVT^ t^YZm^XT 

[El 1 C] 0 1 B(D%ft% T*&5 0 
[0 1D]E1 lCOiitt^5 0 
[01E]|211D(Di^tT*fcS o 
[HHF]|UlE<7)i^t-efe6„ 

[HI 1G]|H lFO^tT'fe6„ ^-7^3©^©^^ 

[miH]miG<«t-e&5o 
[HHi]lniH^t-efe5o 

[®2]E)2{^ ^^^K^T^ a mB^(D^XUitL<Dm^ 

[06]06«,»^GP^(Hm^M^(F39L+N135S.+T7O6I))*5j:U?^ 
O^^^^L GP^^OJt?gtt©^^6<J^^^^-r^7-efeSo 
[IS7]|il7^B^bGP^(HM^M^(F39L+N135S+T706I))4b^U?^ 

v>m®mmTL Gpmmzm\,^x37X;, sot:, ssr^teeo^rns^t^L 

[0831118^, ^(Dm&M^-^L GP*oJ;OT39T*#®T^y^embfeGP^ 
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[HlUHlltt, ^^^^^R GPfcit/Hfi^Mft:(Y36L+N133S + 
T628I)^^^ H GPSr58«C-eiO^W, 60lC-eiO^W*fctt66«CT?2^W 

36s+N63ii)^^x^>r^H GPSrsffc-cio^nK ere-eio^nsfc 

39L GPfe^U V— ^3»±. N135S GP**U l^4tt, T706I GP**U 
Is- >6K. F39L+N135S GP**U l^-^6tt. F39L+T706I GP**U 
N135S+T706I GP***U W->8tt, F39L+N135S+T706I 

GP^^-f- 0 

[0094] £*T> *»MSrttWf«. *W*n»©£frtebfc?K ^WjNB#(C*5V>T^$tl 
[0095] (l. a-yyu%>&tt])7~-g) 
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ec2. 4. i. uzxmztiz. a-y,v*>*^^ 

***y7~t?, ^^^hy^^y^-^^^^tts^^feSo a-^ 

^^^^*^#VNor^/^>^^y7^^^ D y>^^o^^(^^^ 
[0096] £-c<&IEfci© a -7>v%^k*»7— ^ m&<oit#> fcbT V K*f— A*5 ' -y > 

^*^K^y9-*K:#ii<D^^^^^e^LTV^ U»U Therm 
us thermopWlusS^Oa-^TJ^^^y^-^iOThermococcus litor 



[0097] 



[0098] 
[0099] 
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[0102] 



Citrus hybrid cultivar, mmk1*&mtf <b*V3 0 

[oioo] «^^*>Tiu^y9^Wfe^^^ rfc ^ fcB ^^ v ^ 

[oioi] **m<o*mzm\ *wt**-© <* ^^59-^, 0 
*y?-~*tt % mmtvx. yv^-^zvh, ^h?**xhv^ t^-^xx^t 

Sn-W^tftf (Hiroyuki MoriMT, T A Chimeric a-Glucan Phospho 
rylase of Plant Type L and H Isozymes J , The Journal of Biologica 
1 Chemistry, 1993, vol. 268, No. 8, pp. 5574-5581) 0 

^XCOV *Ttf>ffi«>Ti*&V MKfpttfcW-rSo 
0!l;ifcf, Toshio Fukuik, Biochemistry of Vitamin B , 1987, 267-276 

2~©Kj^*y**3K)tt, 1. 4X10- 3 (M)T&^ *»3»©*ft*©^ 



[0103] 
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[0104] 



[0106] [^2] 



[0105] 



[0107] 



3*at*(D3£i£J5j£'B: 


^'T^'L GP 

fey 


z-tyn gp 















^0^^i&{CfflV^^a-^^^^y^^^l ^># ^ (D ^^ T . {4 ^ 
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[0108] -m^ ^Lt^zfHm. &m<D&nti,x. mmm&. sn-m. mm®m 
«u mm<om^ -^le^o^i^ &Am&\<Dft&tet°*m&&]immLx®: 

Mil, ^P^^Tte, ^Oa-^^^^^y^if^^yL-e^^, 

oT^^tL#6o ^^yh^^v<Dm^i(Dwmtmm^mx^xh^ 0 

[0109] a-^/^^^y^-^^^i-^^^j^LT^.M^C^^ 

[ono] ^5go^^cfflv^^^-<D(^^(7)) a-^/^^^y^— su^m 

MMMX^ ^^HCType H£^£tb5) a-^#^*;**y=>~if^ fe 5-£ 
/W£LV \ *47H a -^#^***y 9 ~ &£m±~f%m%KDmbLX^ J§ 

Citrus hybrid cultivar, ->n^^X^-, y^y-?^ 

[0111] M^05c^(D^^L a-^/^^^^y^— V<DcDNAmm*mPm^liZ 

[0112] ^y^^3^0^7*L a-^/^V^^y^— t?<DcDNAlS?IJ£ga?IJ#-J§- 

[0113] M^^UO^^O^^L a-^^^^y^^^OcDNAMB^j^iB^ 

[0114] y^»^ A a^X^y^HfOcDNAEJiH^^ 

[0115] i/n^X^^O^L a^^v*^y 9 «--tf©cDNABBJ!l«rE^ 

[0116] WWVVKtoMtt a-^/^^^y7-^OcDNAia^JSrgB^j# 
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[0117] ht^i/^m^zfL a-^^^^V9-if(DcDNAm^mE^m 

[0118] ^(D^O^^L a-^^^^^y^— ^(DcDNAgB^JSriE^J#^-15^ 

[0119] ^<DSU(D^^^L a-^^^^y^-if^cDNAia^j^SB^jS^l 

[0120] /J^3^<^y* H a -^/^^^y^— t?OcDNAl^j£je^j#^l9K 

^LTT^y^IE^J^|H?lJ#-^20(D1^832^^i- o 
[0121] Citrus hybrid cultivar<Z>^tf>^:/H a-^/^^^yy-^ 0cDNA 

ia^J^gB^IJ#-^21^^b, ^b-CT^y^iB^J^ga^J#^22©1^^840>fe{^-t- 

o 

[0122] 4*<DJZf£(D?47H a-^/^>-^^y7—^OcDNA@a^JSriB^J#-^23^ 
[0123] y^^(D^^(D^^H a-^/^^^^y^-^o cDN Aia^lj^iH^IJ#^25 

{c^u ^xT$ymmw*mmm^26<Difo~842mz7jk-r 0 

[0124] ^^X^O^c^y-H a-^^^^^y^^-^OcDNAi^j^gg^ 

#-^27^^u, tvxT*ymmpfempm-%-28<D m-84 m^-r 0 

[0125] m^m<D^m<D^^H a-^^^^7}>y7^^cDNAga^J?rgE^J##29 
[0126] ^y^e<D5^<^y*H a-^^>7t^V9-if(DcUNA<Dn^^\^ 

[0127] ^m(o^mcm^h^m~(D(^(o) a-^^^^vy-^ mvo& 

h^nas/, ^ x /J^£fc«Citrus hybrid cultivartefc3fe^-5r.itfS#*L<, 
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M>*>C7L, bZtt^XDfsCTL* ^O^^L^L<ttH, **©*^H*fcH: 
Citrus hybrid cultivar©^>T^Oa^V*^^y9— ^-ej,§*3-^^ 
IX, ^WO*-f7l^L<teL2, i^^-r^-<D^^L x y^y<D^:/L, 

[oi28] ■iw^aws^icrs*^^ *©fe***ia«*»Lfci 

[oi29] m&M&&?^L GPvmte+teMz.tf, KnmmiczQmwvsz. 

[0130] *1\Takah a e> (Journal of Biological Chemistry, 268^, 139 1-1 396H 

[0131] ft »qHB*D©GP3tfeiF-E3?« (x-^-^GenBank T^^ai-h^-DOO 
520) £^ PCR^^-Sri^U ±^OcDNA9-r^9y-Sr«FSitU-C, PC 

PCRz/v^-z? 1 : 5' AAATCGATAGGAGGAAAACAT ATG ACC TTG 
AGT GAG AAA AX 3' (IB^J#^38) 

PCR^M^-2 : 5 ' GAAGGTACCTTTTC ATTP. A rrrrrrrr^ o » (gB ^j 
##39) 
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[0132] 94«CT?30^ 50«C"T?1*K 72 < CT-3^Srl^^LT, 3<MWA^PGR£fc 

o 

[0133] ft*SPCR^9-f^-l©T^-9^©a^^ >5M^L GP©J*Jfc*W«*K© 

[0134] tt^«)GPate^E3?!l«#&<>tte, cDNA9^9y-fWSr<5rt*< % 

fllfcfcfTe'oMFEMS Microbiological Letters, 190# x 13-1 91, 2000^) 

[0135] WfefvfcGPfcfc^tt, £gt#Mfe®:*&?, l$]^^-t^Am #>J 

*»»ffl©-Wr~- Cfch/tf , pMW118( 0^->-tt^^±M) % pUCIS 
<*#?'V*<*Q*K PKK233-2(Amersham-Pharmacia-Biotech»l). pET 
3d(STOATAGENE«)*W«fflT?t, ttWfflO^^—efctbtf, pUBllO 
(American Type Culture CoUectiond^^A^) , pHY300PLK 

[0136] ±K©PCR^^^i*j:ot2trfflv^T*fiHRW«Ufc»^, i#*g$ 

^^^SmaI^^^fe^»fL^y^^KpMW118(^At-5^i:(;:J;t), 
BB2©J:54BW« ) ofc, ^J^KftWRTttfi. Ztotm^xm*.^ KMWiTG 

o 

[0137] (2. a-^/^i/^JJ^w. i?(D»fSkffc) 
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[oi38] ( 2 . i m~<D &®<d) a ^Mis^v^^-^xmms&t** 



**its janottBrttc**. zv&tmmft*^ *wmm<Dwmzm^x 

[0139] a -*Vi^***y ^<*=^^«iaBEW*^«»^tt % ±SE 



[0140] *1\ WXW, ^yw^tea^ 

~*TitiiLT^Sr#5, ««lC,TriMMfK(pH7. 0)*ft**&100niMK 
«bT»^6,icio^Wi««ira. AIM, Jt^C^-^fcfcSL 

AVANTI J-2S0*rJgVvT\ 8, BOQcpmfcT, 20^|RB»^KU *»tt<0^ 
[oi4i] Wfetuwt^w^ «^^^i00g^teft W ^^ 4X:iz 

X2mnmtu rwn&mzitz. a^c^^** A van 

TI J-25I)«r«VNT,8, 50QrpmK:T20^|«iat^ttu 

LRute«j:5to(iB*.T*»fe, 4x;izx2mrmmu ^'<*ft*ttB3*«. *we, 

»«<^^tfc* AVANTI J-25I)«rfflv^ 8, SOOrpnu 20»BBt^ 
[0142] lU^fc^^^^^SmM T^OfflT.ojl^-eMt 
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cons] KAu^fiaottt, ^mmxhv^»^m^m^n?> 

. ^^TOt, Sephacryl S-200HR(7T/^^>7'^t^)^^^v^fcy/^^ 
^B^n^h^y^-K^^m, Phenyl— TO YOPEARL 650M(jfCy 

^{^^o/^y^^^^ 3 ^ }CJ; ^^ fe ^^ y _-^^^ cfeoS ^ w ^ 

iScPfcte, yS^KMftrttft*. mx.it, Sambrook?,, Molecular Cloning:A L 
aboratory Manual (1989) ;DNA Cloning, m*$£Tmm (D. N. GloveriH 
1985) ; Oligonucleotide Synthesis (M.J. Gait*! 1984) ; Nucleic 
Acid Hybridization (B. D. Hames & S. J. HigginsHI 1984)£#|$<D^ 

o 

[0145] *>*V^ a-^/^^^y7-^n-Ki-^^ga^J^ > gtKm&zmcD a 

^^<it>-^^tf^^n-^^v>^wyy^if->> 3 ^( C j; oTcDNA ^ 
^7y-*fc«yy^^^y-^if^y-^^ LT> s'J«*> a-*v^** 
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[0146] fcsv m* <d a ^»*>^x*v9~i£<DT$;mmmiz&\, *x&f&tntm 
[0147] ^y^^y-^cttcDNA^7y-^^y-^>^§^^ # ^ fc ^ 

^^^^^PCR^7^^^v>^^^^(oy^DNA*yt«cDNA^ 

sa^ >Hy/9— «g«sjs (pcr) ^ v ^xmm a -^^^^-^m^ 

[0148] *nmicfciv ^Trtwt^j ^te^WKo^^otv ^tw:<, 

xm*nxtoz> 0 ^(oxotmmw^u^Y^^^u^YTi-n^<Dmt\^x\-t 

s au^n^-a-K ****T$?^K **A<****--K <^A******* 
:0149] (2. 2 ^-^a^^^^y^^3^Kr^SiB^J^tf^-^^ 
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mmmm\ %mm<D a-?^*>*x*v7—^<Dmmm&(D±2o%}^\Hx&z 

[oi5o] gfe*tt % ^^^-e^^KD^-^fflv^, iftfcftm&j&mwftm. %tm 
^m^^tc^mmmm (M^m^^Mmmm^b^mmMx^m-r^b^ 
m^m^m^t) . ^9-^n^PCR^n^t^ti^xn^nn^ s «w> 

mmnmzm^tu^ n^t-r^uaxBmtir^^mA'r^t^x^^ 
xhz a 3&ti-zmmzh^mmfrttmm&titLxh£\<\ 

<v&w<DT$yMmm*m<DT^m®mizmm-t-%z.b\^x. &btiza-y^ 
mumb^Ty^^vr^ b\z iot^^iiis : 

^-^gS^lJlL : H-A-E-F-T-P-V-F-S (HB^J#-^44) tb< te^-:7l2 
^IJ 1H : H-A-Q-Y-S-P-H-F-S (IB^J#-^45) , 
^—•7mn2 : A-L-G-N-G-G-L-G (ge?U#-^46) , *5J;t5 

^-^BB?U3L:R-I-V-K-F-I-T-D-V(iB?IJ##47)<>L<tt^-7E^J 
3H : R-I-V-K-L-V-N-D-V (IS?lJ#-5§-48) 0 
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[0152] 2**mut* m*m**M+7L a-*A*>*x*y?- 

L : EM#*2<DT5>>|*E*J©36te-44te ; W-:7Eai2 : E*J#-*2©T5y» 
E*l© 1 32&- 1 39# ; W«-7EW3L : SJJ#f2©7t/ @£iE?ljtf> 700&- 70 

4 ^^^BB^JO36^^44^;^^7ia^J2:iB^J##24(0T^/^gB^132 
1 39& ; : E W*24©T$y BWB3?««>626te^633te. -Jft 

[0153] *»W©^tefeV vTtt, a-^/^^^y^-^rr-Ki-S^gB 
135^T^^V(N135) »c4B^r«ffi«*5J: W06tth W^(T706) IC 

6o #*L<tt, ^-^a-^/^^^^y^-if^-Ki-^^iH^j^t?^ 
5U#*2<OT$y «EJI|©39tt7*=i^T9=^ (F39) K*B ^ f«tt«*fctt706 

[0154] ^ft**-?*! v xfetlS riB^#^20T^7^SH^j(D39^^/PT^V ( F 39 

^*<>i«<**J:5K:,^»ciSDT-*OE^K:^y^*ffAUTM-<fc»^tc 
, EW»*2039ffi(07«^T9-^M§n5ffi»V^. *# % E*l#*2tt: 
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£L<te, GENETYX-WIN Ver. 4. O^/l^^T^M^M^^T, 7*7* 
>^V>*z2T<r-Zf;V*m\\ GAP Penalty (Peptide) :Insert=-10, Extend= 
-3, gap Extend on top position : Wtfem fr^y?) , Match ModerLocal 
MatchO^{4 : -eiE^J#^-20T^/^IB3?lJi:^(DT^y^iB?iJi:^T^>'hL 

[0155] [^3] 

C 12, 

S 0. 2. 

T -2. 1. 3, 

P -3. 1. 0. 6. 

A -2. 1, 1, 1. 2, 

G -3. 1. 0.-1. 1. 5, 

N -4, 1. 0,-1, 0, 0. 2. 

D -5. 0, 0,-1, 0. 1. 2, 4. 

E -5, 0, 0.-1. 0. 0. 1. 3. 4, 

Q -5.-1.-1. 0. 0.-1. 1. 2, 2. 4. 

H -3,-1.-1, 0.-1,-2, 2. 1, 1. 3. 6. 

R -4. 0.-1, 0,-2,-3. 0.-1,-1. 1. 2, 6, 

K -5. 0. 0.-1.-1.-2. 1. 0, 0. 1. 0. 3, 5, 

M -5.-2,-1.-2.-1.-3,-2.-3.-2.-1.-2. 0. 0. 6. 

1 -2.-1. 0.-2.-1,-3.-2.-2,-2,-2,-2,-2.-2. 2. 5. 

L -6.-3.-2.-3.-2,-4.-3.-4.-3.-2,-2.-3,-3. 4, 2. 6. 

V -2,-1. 0.-1. 0,-1.-2.-2.-2.-2,-2.-2,-2. 2. 4. 2. 4. 

F -4,-3.-3.-5.-4.-5.-4.-6.-5.-5.-2.-4,-5. 0. 1. 2.-1. 9. 

Y 0.-3,-3.-5.-3.-5.-2.-4.-4.-4, 0.-4,-4,-2,-1,-1,-2. 7.10. 

W -8.-2,-5,-6.-6.-7.-4.-7.-7.-5.-3. 2.-3,-4.-5.-2.-6. 0, 0.17, 
B -4. 0. 0,-1. 0, 0. 2, 3. 2. 1. l.-l. 1,-2.-2,-3.-2.-5.-3.-5. 2. 

2 -5, 0.-1, 0. 0.-1, 1. 3, 3. 3, 2, 0, 0.-2,-2.-3.-2.-5.-4.-6. 2. 3. 

X 0. 0. 0. 0. 0. 0. 0, 0. 0. 0. 0. 0, 0. 0, 0, 0. 0, 0, 0, 0. 0. 0. 0 
CSTPAGNDEQHRKMILVFYWBZX 



[0156] 



GENETYX-WIN Ver. 4. O^A^^T^^M^ ^T<DX^TJ>=f]) 
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[0157] mmM^ti^etim, n^mm, b&h<o^ tti^tiomm^ 
[oi58] mi] 

a = al a2 a3 . . . am 
b - bl b2 b3 . . . bm 

[0159] kmmi-Zb%, GAP^t^gtt&W^^^: 

-g=s(ai, *)=s(«, bj) 0 
[0160] 77s(*>b<DX=TttZ1tlto(D3:t&$kT<Dt*S*)-e&Z> : 

[oi6i] mz] 

G(0, 0) = 0 

G(i. 0) = i (-g) 

6(0. j) = j(-g) 

-gk = -[or + 0(k-1)] 

E(i. j) = max(G(i-1, j)-^, EC i-1 . 

F(i, j) = max[G(i, j-D-or, F(i, 

G(i. j) = max(E(i. j), G(i-1, j-1) +s (ai, b j). F(i. j)} 

[0162] a teGAPlf A©^t/^-Cfc!3 % 0 ^GAP#ft<D-<^^T*fe-5 0 E, F, G 

[0163] 135^T^/^^(N135) (^^-t-^«*3«ttK706{5:hl/^^(T706) tofe 

[0164] GENETYX-WIN Ver. 4. 0<O^;V^;VT^^Y\Z.^X, ±IE<^#T* 
, IE^J#-^4, SB^J#^-6, iE^J#^-8, IE^J#-^10, IB^J#^12, I2?U#-5§-14 % 
IE2»-5§-16, iB^J#^-18, SE^J#^-20, SH^J#-^22, IB?lJ#^24, iB^J#-§-26 
. iH^J#^28*5j;U?gB^#-^30?riE^J#^2^T^>'hbfCo gE^lj# 
^2^T^y^iB^J039^^^/VT7-^(F39)^ffi^-t-^M^^«^T7 
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a -?;V% >**#y?~ V<DT$;mm?l\ (iB^J#^28) ^**^ H j Ht 

EW#*aO)**r. rcitrus^^Hj ft, Citrus hybrid culthrarft*©^^ 
H a^^>7k^y^*©T^BttE5(|(E3W*22)^i-. TEcoli MalQ 

[0165] * 1^-f*a*©*f*L© a-^^^*^*y9— tf fcssv^tt, BH 
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[0168] 



[0167] fliRtf, y^^Fava bean) ^ifc^^/L?) a-^/^^^y7~^^ fe V^ 
^43{£T^ N135^^«fM«, SB^J#^80T5^SB^0139^T^ 

fcf. i/o-r^^-X^- (Arabidopsis thaUana) E±| }fe<D^f 7°L<D a 
^y^— ^^V>Ttt, BE^J#-^2^T^y^IB^iJOF39{C^^-r^e«, 

^yg|ga^202&T^ ^u-CTyoetc+g^t-^Sfi, iE?ij#^ioc^ygg 

BH^lJ0752^T*fc-5 0 

**2©T§y«B«|©F39ICftSr«tt«»±, U»^1207$y«fi?!|01l2 
LTT706 ^ "f^g BB?lJ#-^l 20T5/^|B^IJ076 lfcT&3 0 

TT706{C^^t-§f4g^ > E^J##14<&TVIfeiB^J©773te^a>5 0 
[0171] ^*^^^L<Da-^/^^^y7--^(z:*3V>Ttt, iB^j#^2 

, N135»c«^f E^##16©T^BttE^©137fl:-e*,9, ^LTT70 

6^ffi^-f5^g«, IE^J#^16<DT^^IE^J<D718{&T-fc.5 0 
[0172] W^tf, ^**©SiJ©^^o a ^^^^^y 9 _^ fcv , Ttt ^ 



[0169] 



[0170] 
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[0173] fclfctf, nA^i^o^THO a-^/P*^^*y9^ fc *5V^tt, gB^ij^-^- 
2^T^^BB^JOT39^^i-^ g « %SE ^j ## 20<DT^iB^j^31<a:Tfe 

06Kf@ ^i-S^gtt, SB^J#-^20OT^y^iE^lJ(D622{4T^ o 
[0174] 0Ox.fi, Citrus hybrid cultivarS^O^^HO a^l^^afcxsfcy?— tffc 
#WCH\ BW«OT§>«Eafll©F39te4B^i-«ffi«I4, B*|##22©T$,> 
B^J©42tfrc*>*K N135|Cfta-*-«tt*W:, IB^J#^22<DT^ffi?lJ<Z>138 
ATOM, *LTT706te«ar«ffi«tt, E3W#22©T^^*©630te^& 

So 

[0175] 0U^f* % ^ft*©WH(D 0 -^;^^^y7-^fcV^H:, SB^J#-^2 
OT§y«EJ0OT39JCffi^-r5ffigtt, E^»#24©T§/»E?Ufl!>39tt-e*>0 
, N135{Cft^-f-^g« % IB3«^24<DT^&K^Jm35&T-;fc^ ^LTT70 
6lCtBS-t-5fegtt % IE^J##24(DT$/&IB^J<P631te-?&;5 0 

[0176] fclfctf, ^^^^©o^yjj^y^-^i^^^^ 

N135|!^BS-t-Stefitt, BB^I#-^26(DT^^gB^J0139^-efc») x ^LTT 
706tCffi^f^gtt, SB^J#-^26©T57^ga^J^632{4-C'fcSo 

[0177] m*.K. 9 ^X*X+**Mtti<D o-^^*^«*y9—tfte38V^«, 
ia^#^20T^iB^JcOF39(C^^i-^gtt,iB^J#^28(DT^BB^O 
40^-efet), N135(Cffi^i-^gtt, ^#-^28(0^/^12^0136^^, 
^LTT706fOfg ^^fite, 8E^J#-§-28OT^/^gE^J<D631f«fc5 0 

[0178] #|x.ii, m®W&te<D^z?H<D a -^Atfl/jfc^afcy?— tffc&V nt« x gE?U# 
«®T^/WEJ0©F39lCfBa-f«tt«Wt, E^J#*30©T^«E5«I©36tt-C 
N135{CtBSt-5ttgtt, ffi?lJ#-^30©T^fiftia^JO133<fe-e*,0 % ^LTT 
706Clffi^t5&fli, iH^J#-8-30OT$/^gB^J<D628{£T*fe5 o 
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[oi79] mm&*fo±$itzTKsm®m<D®:wte. oier^mm&MiDmpm^bTz? 

lU>lXi3lH, 2, #J;IF3LtL<te3H£J^fc#1^ l^l^g^S. 
[0180] ^-^miU^^TL a-^^^^-^X<^^fiX^,~ 

[0181] ^-7IB^J2« % ^7°L*5 J; W^ H (D a -^/l^***y^i?^iiLT 
tfc#£*VCV ^5 0 SH^J#-^20T^^ia^J^135teT^^^>-(N135) (C^^-T 

[0182] ^-7mmZUt, a-^^^^y^-^J;<^ # ^ T ^^ > _ 

[0183] zcdx?^ mm&*fa±zitzT*ymmm<D&wn*tc. ^-^nmzm^z 

*J 1L : H-A-E-F-T-P-V-F-S *(D4#L K*g % «#gt>L< ft^^-^IE^Ij 1 
H:H-A-Q-Y-S-P-H-F-S^(D4^{C+S^i-^g % ^-^@a^lj2:A-L- 
G-N-G-G-L-Gt04t^^t5fif , ^U^^gS^jSLrR-I-V-K- 
-N-D-V*<D7&KfB^«^a^^ 
[0184] ^oT x ^B^O^fe(C^V>T{*, ^-O a-^/^^^y^-if^-Ki-^ 
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-7SE^J3H : R-I-V-K-L-V-N-D-V* <Z>7&K*B ^ -f^flM^S^ & m 
[0185] *9HH*cpT*|^ r W ^ 7E jFI| j twu *»©^^ftOT$y«E^|©|IB-ejB. 

[oi86] ^^mmL^mcDiT^mmmtn.^^mmi^N^m&m 

&XhZ> 0 «^7E3f0lL*jJ:tJ«iH©tt«, 4Wfc*^7iai20jWfc ■ 
lB{C^-r o ^-7gH^|3L*3j;TJ?3H(D^g^|g|iG^-t-o 

V %fett<5 r^TEJII 1L : H-A-E-F-T-P-V-F-S «pCD4#; 
m ««fc«>L< a ^7BJ| 1H : H-A-Q-Y-S-P-H-F-S * tfMfeK 



[0187] 



[0188] 
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[0190] 



L<tt, GENETYX— WIN Ver. 4. Om^tt*T4v*X)<D^i^*rr y 

[oi89] ^-ym\\2^(DAmm^^u^x.xi^-ymm3i.^<D7mm^ 

tt£>0 

GENETYX— WIN Ver. 4. OOv^vA^^^i^ Wr*f#i£&3IE?IJ^ 

iE^JraT— W *T§y»W**lC*«J:5K:ife-<»*., -|£ (Matches 

) , S: (Mismatches) „ 3rVjyy (Gaps) fCoV ^T^rtv^tl#^^^^tf-^ 

ffibTS/J^^^T^^^^W^L^<DT^(#^^:ifc:Takashi, K. , jftfctf 
Gotoh, O. 1984. Sequence Relationships among Various 4.5 S RN 
A Spacies J. Biochem. 92: 1173-1 177) . *f£L<fci\ T^^bi^ Matche 
s = -1 ; Mismatches = 1 ; Gaps =&L; *N+ = 2<D$kjfrVftt>}vZ) 0 
GENETYX-WIN Ver. 4. O^^i^J^-y^^^^x^ 7fH^Jl 

Ltb<«^^-^iB^jiH{c^-LT, m&m<nfi'(7L(mmm&2) s w^*<z>fi 

<tt. <E*I##4) . »«MfcD*2©**^L (IE?iJ#^6) , y^P* (Fava bean) CO 
^^(^#-^8), ^n^^X^<D^XL(ia^J#-^10), ^l/^y^o^ 
y°L(gH?iJ#-*!-12K ^^03^(0^7X(IB^J#-^i4) > ^(0^7 0 L(iB^J#-^ 
16) , ^ ^<DM2(D^y^ (Smm^ia) , 3A^©^^H (E*|##20) , Citrus 
hybrid cultivartf^XH (SB?IJ#-5§-22) , ^<D^^H (IB^J#-^24) % V^-r 
*<09<<ZfU (£3I*#26) , ^ci-f X^X^fl^^H (iB^J#-^-28) ft J&JMMI 
©^^H(BB^J#-^30)^T7^^hLfCo fcfcU v^w^yfy^^ii 
> Matches =-1 ; Mismatches = l;Gaps = 0; *N+ = 2<D%zW~X?'fTotl ( > 
GENETYX-WIN Ver. 4. O^T^WAvyf ^(cfev>T, ±lEO^#T% 

ga?»j#-^4, m&mm. mmm^ m&mmo. mm&^i^ ga 

*l#-§-16, E*l##18, BB^I#-^20, IB^IJ#-^22, E?IJ##24, SB^J#-^26 > 
E^J#^28*5J:UWaj#-!§-30<S:, #W-7iB^J(^-7BE^JlL, 1H, 2, 3L 



[0191] 



[0192] 
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[0193] iB^j#^4, e*j##6, IE^iJ#^8, E3«#io, E*|##12, gB?ij#^14, 
gS?U#^16, EW##18, S2*l#*20, £31**22, B*|#*24, SE?lj#*26 

XW^hLfcfcr*^ <&-znBmiU 1H, 2, 3L38J:rf3HMV^TT9^^h 
Ut*£Jft£«:Jt«Ut, E#l#-!§-4, iE?U#-5§-6 x gB?U#*8, gE3J#*l 

0, E*|##12, gfi?ij#*i4, gB^JS-^16, E*l##18, E#»#2<K gB3J#* 

22, gs?ij#4§-24, ga^j#^26, mmmtt»xxmmm*3o<D*^jhte&) f * 

Xs lE^J#^2^39&fc*llM§f Zfomt, *^-7BWlL*fcr41H«»»«>4tttoB 
^-f 6tega3. m— x?feofco E3W#2m35tetotei3t"5flfcflK: % 72 
+©4tttettS^«ttKf4, R— Cfco^ 0 E^#*2©706fi:iCttar«tt«i: 

^-^iB^J^ffiV^T9^>-h^fToTt>,ga^J#^2(OT^^gB^fflV^c#^ 

[0194] E3WOEW»*201|fc-916ffi, E*»*4©ltt-912flk gE3J#*6cDl 
4fc-893ffi, Ea»#8*>l4fc-9394fc % gE?IJ#*10<D:U4~962{£ % gE3J#*12 
©l|fc-971tt, E3W-f-1401tt-983fifc, KM#^16<Dltt-928te % gE?IJ# 
*1801|fc~951tt, BB^lJ#-§-20Ol^r-832te, gE3J#*220 l>&-840&, 
lE3J#*2401fe~841&, gE?lJ#-5§-26tf>lte~842<£, gE?lJ#-5§-28<Dlte-84 
l^feJ;^gB^J#^30(D1^^838fi^$^T^y^gB^J^-K-r^^gB?iJ 
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[oi95] msmommm+u mmmm. mvm^ e*i#*7, mm**9* *&m 

B***13, EW»#15, IB2W§-17, IB^J#^-19, BM*21. SB^J 

[oi96] mmm<Dmm&^2<Dm-9im, mmm^4<Dm-9i2^ mmttem 
^-893{4 % mmm^r8(om-939iSL. mpmmo<DitiL-962$L^ mvmm2 

*18©Hfc-95Hflr, IE^IJ#-^20(D1^832ffi, E5>J»#22©Htt-840tt, 
E*»*24©l4iir~84l4fc iBW#26©l«fc-842tiU B*|##28<&lte-84 
lte^tfiB^J#^30<mte~838{i^^ 

bT^^^fToT#^S^^^IB^J^tf^^«,^0JO^fflrt^&6 

o 

[0197] **H fC;fev ^ r^g^ aaHEW*£©eai© ri^-^j ^ 20©E Jlj 

, *LTitb&2o©E5!IM©|Bi-H^<— fc>-HW*5fc*fc:, #fc*vfc**fcioo 

[0198] fll^LT, ^W^»B^a-^^^^y7-^ #Sfcfe{cfflv ,^^ 
^a-^/^^^y^-^T^y^iB^lj^, IB^lJ#^20 Hft-916fifc, £*| 
#-*4<DUft-912«k E79##6©lflr-893tt, E*U#*8©ltt-939#, IB 
3«^-10<mfe~962<£ > SB3?U#-^1201^-971^ E#|##i4©Hfc-983 
ft, ffl^J#-^16<W4~928te, ffiW#18©l4fc~95l4fc, Ifi?rj#-J§-20<D1<£ 
-832&, IB?lJ#-5§-22<DH&-840#U SB#l#-l§-24© H£~84Hfc, IB^J#-^26 
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oo%m-x^xhx<, hz>\,vtz.<DT*ymmmz. Mmr^/mmmtit^x 

[0199] *TO#Ti3IB^J©|ig— GENETYX-WIN Ver. 4. 0(^^%hif^ 
Matches), ^— ifc (Mismatches), ^-y? (Gaps) fCOV ^X^ttl^timM^X. 

^^^xm^tt^T^^v^mt}^(Dn(Dm-^nm^{^^ 

$fc:Takashi, K. , ^oi^Gotoh, O. 1984. Sequence Relationships among 

Various 4. 5 S RNA 

Spacies J. Biochem. 92: 1173-1 177) 0 
[0200] GENETYX-WIN Ver. 4. 0<D^^^y^^ m ^ X , m®M<D?^ 
L (iB?y#-5§-2) \ZM ~fZ>. W^4*r<D?47L (Ifl?IJ#-5§-4) , ^^(0^2(0^^ 
L (@a^J#-^-6) , y?^* (Fava bean) (D^^L (Ifl?lJ#-{§-8) N ^tM^X^©* 
^L(IB?IJ#-^10), *!>^yr>(D^^L(ga^j#-^i2), httt=ii/(D?47^( 
gH^J#-^-14). 4*<D*^UmPm^l6), ^^B2C0^^L(gH^J#-^18), 
=»A^O^^H(gB^lJ#-^20) % Citrus 

hybrid cultivar^^-T^H (ffi?!|#-Jf-22) , -f^O^-T^H (IB^J##24) % y?^ 
p«Z>;WH (gE^J#-^26) % im^Xto^^H (IB^J#-^28) ftttMNfrg 
O^^H(IB^J#-^-30) =Sr^^©^^L (E?iJ#-§-2) ©PI— tt&*fflLfc*S* 
fcaWfc^Lfc. tctzU ^^^-y^y(Dmmt, Matches =-l;Mismatc 
hes= 1 ;Gaps= 1 ; * N + =2<D^# _ e : ff ofc^ 
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[0201] [^4] 



[0202] 



[0203] 



' J -*x* m_» y 'j 


1=1 M. 




100 




TA 1 1 

70. 3 


*> □ -f 35 i~X-)-(D $ << I L 


72. 1 


>fc 0 U > V ^0) £ -f I? L 


TO T 

72. 7 




73. 8 




67. 7 


K □ =| is(D$ -J I 


/0. 2 




TO C 

lo. b 




72 5 




57.5 




57.8 




57.0 




58.6 


Citrus hybrid cult i var <Z>£ -f Z?H 


57.5 




57.6 



ia^J|g(D|H^#^i N gH^ij#-^3, IH^j#-^5, @a^J#-^7. IE?iJ#-J§-9 % gE?iJ# 
-^•11, IB^J#-^13, Ifi^J#^-15, IE?U#^17, gE?U#-5§-19 x IE^IJ#^21, gB^J 

x%z 0 

>h*&ft<D®fc^ ^mmzm^Xh^ mx.it, Moleculer Cloning (Sambro 

NA^@^kL/c^/^^v^, 50%*,W>,T^\ 5XSSC(750mM NaCl 
,75mM ^>^H^Ky^) x 50mM y V^hy l7 A(pH7. 6h5X^v v u 
t«&(0. 2% BSA, 0. 2% Ficoll 
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400* WO. 2%tfytf-,MfnyK^h 10%mk7*Xb5>>* 38J:tf20|.g/m 

^,0. 1— 2<fg$iS<£>SSC (saline-sodium citrate) ^^(l^^^OSSC^^ 
©tt^tt, 150mM *frfb^hy*A x i5mM ^>BH-MJ*A-?&3) £fflV\ 65 

tt^x&&mz&&ztitcmm$t*iti±. m-<D a^*#5/***y?~t?fc-,~ 
^mmmz^-h-tz, mz.\^ ^kvgca, gcc, gcg&j^gctoi-^t, t 

Xommx. *©=iK^tt, =»-K$*tfcT9^«3E-rS^*<, GCC, GCG£ 



WO 2004/113525 



44 



PCT/JP2004/008362 



m m -rzfrwfrbtemj: ^m^^^tj:< th 1 o^tt ^ v -x . is^o a - 

^/^v^^y^^if( Dr ^y^ Bs ^^ M ^ ST ^ y ^ s ^^ ;5J .. {;ig ^ i _ 

mmftmic&^x, mm^^^mn^^-^^v-r^m-^v^x^ 
satg, ^^m^hvy'b^T^^-^ir^m-co^h^xh^TGG^mK)^ m 

[0205] ^anosmb a ^^^^my-^^^-r^mmmmn. m$L<Dtztb 
. ±Mmizi*^x&m>&zzbzmm'rz®&, ^m^t^>^mmmmm 

&kf % Sharps, Nucleic Acids Research 16 3gl7-5§-, 8207H(1988)) fc« 
[0206] (2. 3 H^^— £>ffrg£) 

znxhz 0 



WO 2004/113525 



45 



PCT/JP2004/008362 



[0207] ttmm*c&*xmmfrFK^xn*r*m* % n&xomm 

[0208] *9Jft*K*v veterans r«a^ H ^ 306**tfc*fflBW 

*W««^n*-^-<DJ:5«4r ©meatus, fc\fcT»5S{CJ&CT, BlftcD 

[0210] *sntici,v^ftffl^r^^ JtH:< ae^te^w*^** 
jeu ttm^mm&mmmz.mn-rz>DNA±<Dmi&&^\ rna^v^—w 

K^-K^^mi^^y>-^±^2kbp^rt(D^-efe-5^<b^^v>OT%DNA 



[0209] 
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[0211] *wm&iz^x&m$tizr~>>s^~ii^ B&mm*<»mm®^zm*>5 
[0212] *9Hn*fc:*sv ^x&mzti,z ^m-^mizm^titc cs) j mmvmmwLw 

[02i3] fttevtcmmmmz, ±mm»&*>Hzim^m\mm+zit*>^ uttxDa 
x mmmm^x^mt, Bam, E^om^t^^y^uT-^zx^m^ &sv> 

[0214] (2.4 Sift a -^/^^ty 7-f ©ii) 

&wr% ±m<D^zvx^m^nrc^m.^^^mmKmA^xmm^ 
[02i5] *pj^#(c*3v>T^m^r^^ Ji: ^ x ^mm^-v-rzi&mmmK «rse* 

[0216] ^^^-^A«»(^i:tV^)iLT{i,^^^j;^ K ^^^ 

®Mts. ®m(D®£^ mmnmz. &^tet*<Dm«<D&w*3%mi,x®M,\z.m 
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[0217] *»»o*ftm vc, »»^-«B*n:»A«it#Ptt, m*»*TyAta 

amK^xMHrc*,^ a>o, «ffl*n«t>©-c*,5, Ausubei F . A . e, 

fli (1988), Current Protocols in Molecular Biology, Wiley, New York 
,NY;Sambrook Jfe( 1987) Molecular CloningrA Laboratory Manual, 2 
nd Ed. , Cold Spring Harbor Laboratory Press, Cold Spring Harbor 

*t<5 0 

[0218] m*tvvmmamm*m v ^Ste^^m^^fc^^^^^^ 

5 :Rogersk, Methods in Enzymology 118:627-640 (1986) jTabatafe 
, Plant Cell Physiol. , 28: 73-82(1987) ; Shaw, Plant Molecular Biolo 
gy:A practical approach. IRL press (l 988) ;Shimamotofe, Nature 338 
:274(1989);*J:WMrfigafe i Methods in Plant Molecular Biology:A 1 
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aboratory course. Cold Spring Harbor Laboratory Press (1 995) „ ^ 
**S^WEJft-f**lfeJCoV>Ttt, Molecular Biology of Woody Plants ( 
Vol. I, II) (ed. S. Mohan Jain, Subhash C. Minocha) x Kluwer Academic 

Publishers, (2000)fcfE«&ivCV^ o fcmto*J&Mm&rrz>j?&;^ 
mz.it. Plant Cell Reports (1999) 19: 106-1 10(Cp^B{C|E^ttTV^ o ^ 

[02i9] mm^f-ftmAZtiTMmkztiti <* 

[0220] rm^mm^(omm^m\ ^mm*. mm-rzwrnmrn^x @ ftommt a 

mm, mmm<Dm, mm%L. V>m. Mg 2 \ Ca 2 \ Mn 2 \ Fe 2 \ Fe 3 \ Zn 

2 \ Co 2 \ Ni 2+ , Na\ K + ^^^^^(^CT, ite^LT, *fc«^"e 

[0221] ^®^m«sri#a-rs?as«, fflv^^K^^^^iija^ig-r^i^^^ 
ztimzo mm5x;-6ox;xhz 0 ^nmwmm^mmn. Bi^a^y* 

[0222] fi^^n^-^^^^^^^^^^^^^ «i»*K©asaip % # 
^^^ht ^y^K (iptg) zmm-fz-tiz. ±<Q&mmmtsfrmz> 0 
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[0223] (2.5 WllMba^Atf>ttXtoV?--l£(D®$0 

[0224] ±*<D«K:UCWfc{fc a^^i^*y9— tf«r^S«^| C j;5 % ^flto a 

S*fcWfMb a^A4r>*a*y?~ iff*, *©BilM4S^jffiLT««»a»j«$tt 

[0225] (3. mmt a -^/^>^s^J9— i?) 

* f, " 75Sf,J 1L : H-A-E-F-T-P-V-F-S * 04fir left «ffi«> L,<tt W 
~^i^J 1H : H-A-Q-Y-S-P-H-F-S f<D4^{C+g 2$ ^<5#g % ;7E*I 

I-V-K-F-I-T-D-V^or^^^i-^St^^^^^^iH^jSHrR-I-V 

[0226] ^xnosmib a ^ArtisKwj?—*^ B&m*2oyr$/mm<oam 
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7x^77=^ (F39) k*b m mz&m. \^mr^^> ( N 1 35) \m % -tz®: 

[0227] lOOiMitlt, *&W<DMmk a-^^^^y^-if tt % Wj&^O 

=/VT7^(F39) ^ti^-r^g, 135feT^^=¥^(N135) left SrSffiB 
^tf706&hl^^(T706)K^1^ 

[0228] *mm<D&mte*iz, mmmmnnton a -vmis***® ?~»aaeuc# 

&T$/I«Bai&£* % E?U##20T$^BftiB^J©3»(fi:7a^T7=v(F39) 

ft^i-sifcs, i35^T^N°7^(Ni35) (cffi^-r mm&£.momY\s*-> 

(T706) I^Si-^fW»fe*^J;9^$^^<^loOffi«fc*JVNT, ft 

[0229] *3§W<Z>BN{m, iE^J#-^20T^^ia^j^39^a,^T7=^(F39) left 
M§f Stfcfi, 135f4T^^^^(N135) (-+B^1-5^g*3j;U?706<a:I>U^>( 

^ a-^/^^^y^^^^^^T^^m^-r^^w^v^ 

Ba^J#-§-20T^/^|E3?'J^39^ ; cn/UT7->(F39) Icffi^-f Sffi 
Wi. 135ttT^/<W(N135) !CttS-*-5teiB33J: W06ffihU*^(T706) 
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[0230] 3i®<D a y-if ^ _Lie<D3oOtegk£ % a -^7l^***y ^ 

m*.^ m®sm&&<n?J^H a-^/^^^V^-^^^Xi^ F39 
[0231] ^^^m(C^VNT«.^--7lE^JlLtL<«lH^^4{4^c«F39^^ 

^mmm£xn<DT*ymx&mZo ^-^mmi.hv<mH^(DmwznF3 
wzte^-rz&mzteiirzT^mmmn, mmmT^m^tammm^r^ymx 

[0232] ^m(Dmm^^x^^^mm^<Dm^tc^Ni35iz^^^m 
>xhz>^btfxm^<, ^^v, ±v^tLtcns<i)>x&zzb&mz 

[0233] ^m(DmmiZ^^xn^^^Mm3Lh^<iZ3H^(D7^tcm706^n 
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[0234] *&W(D3imZLte\ ^T, Wffcffc a -^/l^***^*-- ^^jmfSfcfe fC N ^ 

iS-TSte®, 135^T^7^(N135) K:teM§t-^g:fcJ:tm6tehU*=^( 
T706) ^^Si-6^*^^^j;^^$^>^<^lo^g{^:^V^T, 

. r^t. ^/^^>Mt. mmt, T/^/wb, ^y=3>vwb, yv^ 

^k, Tv^/Hb (0fl*.tf, T±^Mt)^b^mifhti^K ztibizmfeZfr 

[0235] *mW<DMmt a a -?^%>>*X*V7~1ib^X(D 

mmr-i-tijfibt^ ^(Dmmbitm^t^mxh^ ^m<Dmmb^<b 
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[0236] *9§**ic*v Trsmi xtooTsmvhvxh. mtmrsswt**, 
[0237] mm^^T^mit^ ^^T^m^L-mm^M^-r^ sqkot^ 

'"WrVIk T*/«w, *7l*^ v-#A^^>*0l**i^ T 

*5j=w^xT?*, 5o mzxkzti/z^m, *mmwT*^± 

-So 

[0238] ^Mr^^/^jif 4 ^^^®^^^^^ (cmm$ ^ v , T$y ^ 

^7x=;P7 7 -y, /^7-7;^P7x^77=>, 3-T^y-2— <V^/^nt^ 

[0239] Wtttr*^ T$y»*»j»^t-«^kiJ:oT#e,H5T$y«Srv 0 N5 0 
[0240] rr^y^TT-n^j rearer*** T^»o*tt*5 JW^w*lBfc: 

TSytttt, *©-«^fti©3X«^ *fcttIUPAC-IUB Biochemical 
Nomenclature CommissiontCj:t)*fl$|$ixSl^|B#©V^*l*Mc:J:t), * 



[0241] 
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[0242] i m<D&mzto*_T, 3zm<o a -y**>*x*v?-i?<DT*;mmmcMvxi 

/V^***^-^ Molecular Cloning, A Laboratory Manual, Secon 
d Edition, Cold Spring Harbor Laboratory Press (1989), Current Pro 
tocols in Molecular Biology, Supplement 1-38, JohnWiley & Sons( 
1987-1997), Nucleic Acids Research, 10, 6487(1982) , Proc. Natl. Ac 
ad. Sci. , USA, 79, 6409 (1982) , Gene, 34, 315(1985) , Nucleic Acids 
Research, 13, 4431 (1985) , Proc. Natl. Acad. Sci USA, 82, 488(1985) 
, Proc. Natl. Acad. Sci. , USA, 81, 5662(1984) , Science, 224, 1431(19 
84KPCT WO85/00817(1985K Nature, 316, 601 (1985) ^ia*fe<^ 

mmzxMUTz^t&xzz 0 
[0243] *&m<Dmmt a -rsv*^*^^^ mm#m^ -xm^^m* 

fcf, Nucl. Acid Research, Vol. 10, pp. 6487-6500 (1982) ^I©-^ 0 
[0244] *HMF(cfcSV mmt a HTA^l^WJ >T/B V ^hfrZ>b% H 

H»fb^*bTbJ:v\ ZtD&Wk^fcvjrm-t. £tt&*K*svvcA*rc 
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[0245] zn£5\z\sc{m&tiit*am(?>mmt a-^/^i^^v^-^ m-<d( 

*L<tt*&50%, «W*mXW:*>55%, ,M#*U<tt*&60%, «#*L<tt*)65 
%, .M#*L<tt*&70%, J:9#*L<tt#5i75%, ±9#*UW*b80% % WfrSL 
<«^85%, ,M#*L<tt*&90%, J:MJ*L<tt*&95%, *UT*fc#*U<r43Ki9 
9%O|^-ttS:#i-5 0 

[0246] ±B©W*asa£«S»H-«IRK:, T$y»©«r7fcttJt*as#Mlsn»So 

tt, ^KiaK^«F'T?»e)fe*tTV^CRyte. J*5«tt5Doolittle, R. F.J. Mol. Bi 
ol. 157(1): 105-132, 1982)„ T5^«OJMc«Hftflttt, £jfcbfc*>v<**<0 

-JSMftjtfc^u ^v>-e-?r(D^^^®^ (D ^(^j^^ > ^ y 

tttt J: WW ©tt*ttelH5<«Wctt «ft«r« 15 S TfeHS. W: : ^fyn^ ( 
+4. 5) y*J>(+4. 2) ;tuT^(+3. 8) ;7x^ 7 7=>'(+2. 8) ;^*?MV 
/V^X+2. 5) + 9) ;T7-V(+1. 8) ;^»V(-0. 4) ,hU 

*~>(-0. 7);±])>(-0. 8);hy^h7T^(-0. 9) ;^»-(-l. 3);^ny^(- 
1. 6) ;fc^P^(-3. 2) ;^/^^(- 3 . 5) ;>/^^(-3. 5) ;T*/W^ 
(-3. 5);T^7^>(-3. 5);y^>(-3. 9) ;&£XFrA>#^(-4. 5) 
[0247] fcST^ift^ ra^«UKtt*B^*i-5ttOT$/BllCJ:*)««|L-C, ^LT# 

L<, ±0. 5«rt-C*>5i^*6,|i:j:5#*u\ 8Mcttfca6-*<£©j;5fcT 
4, ioi#K:gB*£ixs,fc5fc:, «T©«*tt»«^T$y|teBI«»!:tt5a-ce>*tTv> 

5:T/W^>(+3. 0);y^( + 3. 0);TXs<9#>&( + 3. 0±1) 

+ 3. 0±l);-ty>-(+0. 3);T^^=¥>(+0. 2) ;^/^V(+0. 2);^y^(0 
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) ;M^-->(-0. 4) -.fnVX-O. 5±1) ;T7=>-(-0. 5) ;fc*^V(-0. 5) p> 
*tMV(-1. 0) 3) ;^y^(-l. 5) ;o^»(-i. 8) j-fyo^v 

(-1. 8) ;^n^(- 2 . 3) ;^-/WT:7-V(-2. 5) ;*3j;tf hyyK7 T v(- 3 . 4). 

[0248] #»!Sfc*5vvT\ r^#we#lji:tt, r$y|MHftfc*5VNT, 7c(DT^y^g^$ 

B&:fcJ:tfT;*/^^m;1ry^:fc^ 

[0249] (3. 2 B^M^IM;^) 

W^SBfWb a -^/^^^V^—ii^OmM^lymmm^ (pH6. 7) 4> 

^2o%^±-efes- k&imftmt-rz. mmvmMt a -^/^v^^y 

9— ^Sr20mM^^ifta»^(pH6. 7) * "C60'C"eiO^MiPj|HUfc««)W!IWb 

^^^*y9-^O37r»C43tt5#*^©^20%W±^&5it^*u<, 
*&25%«±T?&5£fc#±!)0*L,<, »30%«±-C*,5i^J;5#*b<, &J40% 

[0250] *m mnmmt a -trw >^^y ^—^^omM^^mmmm (pH6. 7) * 
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[0251] (3. 2. 1 a-^^^^^y^-if (GP)^ffiiJ^jfe) 

o 

[0252] (i) 200^ l^S^dOOmM @ft^»( p H6. 0) 12. 5mM 

G-l-P, l%T f ^hy^ t tWmM^tp)^37 < C(C15^^^^-<-hi- 

So 

[0253] (ii)800Ml^y^xVK^(l5mM ^yyf^T^^, lOOmM $m 

[0254] (iii) 200 M 1^568mM<DT^3/Hf ( pH 5. 8) &%n^ JS^S. 

[0255] (iv)37r^l5^^^^hb^^3fe3feSth^V^850nm(D^3feS 

[0256] (v)«Si!E^iiay^^fflVNTI^^^K3fe^^U^ip*^^i--5o 

[0257] (vi) ^(D^m^mimn-vmhtiitm^&^xti^ nn^mmv^m^ 

^jsfe-cau^Lx, mi moioM^y ^gg (Pi) sr^-r-s^^i^ (u) ^ 
[0258] o. 2. 2 mmsi<r>mmk) 

[0259] (i) 0. 2\J/m\<7)mmm (20mW^mWLffiWL (pH6. 7) «p) SrSS'G, 60<C£fc 

^es^o-eo^^*^— h-t-£ 0 
[0260] {n)&m%xmm\^tmmm***\z.i&ft-rz >0 

[0261] (iii) (ii) O^^^rlO^lRL, GP^S!lSfe(C^oT^^^^'J^i-^, 0 2 
OmM^xyiiff ( pH 6. 7) -PT*60 < CT10^Pfl^P^L^(D iiHfMt a 
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>^»7^<D3rtttnm*m^j>^ ca ) + ca )x 100(0/0)^0 
[0262] o. 3 T^-x*&f&-rzmjj<7)wm*m 

OkDa^_h, <W#*L<^100kDa^_k, £<b^£L<f^50kDa^ Sfefc 
#*U^200kDa^_t, $^0£L<^25OkDa^±, £^#£1X^30 
0kDa^_L, £^C0£L<J^35OkDa^ $b(C$f*L<«^400kDa^±, £fe 
K0*L<te^45OkDa^_b, £^0£L<te&j5OOkDaW_h, Se>fc#*UHt*& 
550kDa^±, S^C0£L<^6OOkDa^±, JK>#*L<^650kDa«J:© 

^^*^5ldDa-^599kDaO^/^>'«^( C ^ (c<v ^ ( ^ Lx 

*fctt, 1*fc±Rtt*V^ mtf, lOOOkDa*^, ITfkDa*^ lO^kDa^-C 

[0263] r M *W^*60kDa^ iOT^n^^^f^ j M% 4Q „ M 

TArhThT**-^ 250mM^=r^-i-y^ 200mM^^M»^(pH5. 5) 

[0264] 75n-wtl?imitt, 0Jx.fi, «T©#anWX^W*5. 
*1\ **UfcT5n^ftiN*BMb^y!>AT3telCW»U 



[0265] 
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[0266] PL<{* > #:7A£LTShodex SB806M-HQ(Bg^p®X®i)SrfflV> % ^{±J^L 
T«#^,^3fet5cSL^W^ (DAWN-DSP, Wyatt Technology*^) * 
BiWtKShodex RI-71, Wft«I«Dfc©«W:-C3g|SUTffiV^*9A*40 

ftSV^-JvUtr, ^-^«Wfy7^«T(l«a* ASTRA, Wyatt Technology* 

o 

[0267] (3. 4 flM£££te©M53r8iO 

[0268] lo<D»fift?H\ fi^fettttt, 4tTT«^U^*©5fcfc tt4rV >5 0 

o 

[0269] 8rj©«Hrctt, W\ 3rC-C»#Ufci*0*fttt«rv 
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[0270] h-tbZA,, *&W<DMmik a-?Jl>*>>*X*»7-1?l^ m%1%mzm^^tlZ 
F^ftl«(fj^tf, ^ 4 ^C, ^5<t, jfclO«C, ^20^, ^25^, &j37t^) 

[027i] ^§£^2, %m&mx^<Dfrm<Dzm^xwmihM?> 0 % m 
mm^<Dmm^<mt. m^coumz.x-mmm^vtcM(Dmm^<m 

^T^y/VT^K^>S^»,(Native-PAGE)^J;oT^»jL, Zflb<Dm 
[0272] (4. ^0J<D^^fflv^/c^/y^^>'(DMit^Sfe) 

*^r»(sp-GPtt«>v^)i!:*jv^"Cfflv>«i^«F*Lv\ sp-gp&{^ 
[0273] «§^©»f|*Ht; a-^^>^^y^^if ^ 

-l-y^^^tf^^^^^^x^^^^^^^^-j-^^^^^ 
[0274] ^mm^v^^^mi^ h*>z^ sp-gp&^j^i ^mxh^xhx 

[0275] TW^j EH^A^-^MHrtHMfcirr-S, tlT^t, a 

-1, 4-^=.^K^^J;oTig^$tb^¥{4^>^<^2^^^±^t-S^ 
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[0276] ^Atf^tt, ^(CioTtt, ^ttO»(^T5ebt,, a-1, S^A^K**©*) 

tfSUttO-lOOOfc, «#*L,<ttO-500fi, $&fc#*L<Hto-io<H&\ £<b 
fc#*L<ttO-50*, *fefc#*U<»40-25«, ft&R^SUttOfc-C**. 
[0277] *»W©^XTXT?tt, a-1, 8-^A«VK||f**lfcbfci*© a-1, 6-^ 
^K^«^-r5a-l, 0£L<tel~lOOOO 
X»m, ±9»*b<»2-5000T»*>t>, £fcte#*L<Wt5~1000-C&^ 
L<{210~ 500T*fc5 o 

[0278] a-1, ^^^fc^Mfertcic^bTV^iV^U OTfc 

[0279] ^/^^», D-^A=-^.0^^^$tlTV >Tt> >U ^A^7>Ott®^ 

o 

[0280] ^A^tt, ftaftlcftftS X 10 3 ^±, ftPSlXttttl X 10 4 ^_L, ,M#*L<H: 
»5X 10 4 J2U: % $fem#*b<tt#5l X lO 5 ^ 4fefc#*L<Ha»6x l0 5 ^±O 

tt3e«jfctt£ji x 10 8 ^T, #£L<«:^3 x io 7 ^T 
, W«F*L<tt*&l x 10 7 ^T, SfeR:«P*L<Ht*i5x 10 6 ^T, SfefcflP*L<r*» 
1 x 10 6 ^T^^4^#t-§ o *mWX-te?;v%i/<Dfr^t\^ mzmmtfiisi 

[0281] *mw<Dmm*mT~m^t>Kzmm<Dmi. mm<om, mj&*m*u* 

o 

[0282] ±m^m(D^sp^pm\^mm^mmwoo2yo97io7^<>^yu^m 
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[0283] *xm<Dwsaa*K m*.&. mmta-^^>^^vy-^t, 

x*V7-nt, **u-*t. mmv>m^tat^=i^-i-v>mt 
. mmmt. *^m^x^mmtz&mnbvxm\<^ 0 zJh&Dtm*mi& 

[0284] *l&ft**-Ott % r^a-^^y^^^^ ^^^ j3f/ ^ 
[0285] Mbl] 

[0286] x?u~x*x*V9-^ S^W«*©dfe«fK«n6.^^^K^y 
9— tfSr^f <5^*©«|tbTW:, StreptococcusJS(CJl-r§^m(^Jx.{i, Str 
eptococcus thermophilic Streptococcus mutans. Streptococcus pneu 
moniae, ^^Streptococcus mitis) % Leuconostoc mesenteroides. Pseu 
domonas sp. % Clostridium sp. , Pullularia pullulans, Acetobacter xylin 
urn, Agrobacterium sp. , Synecococcus sp. x E. coh\ Listeria monocyte 
genes. Bifidobacterium adolescentis, Aspergillus niger, Monilia sitophi 
la, Sclerotinea escerotiorum, fei^Chlamydomonas sp. &mif btl&tfZ. 

[0287] x^****!,?-*^ ^-**^>^^m&tt*n&m** 
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[0288] 



t%W*6^W*U>. ^u-^W^n, #*L<»±St»ptococc 
us mutans. Streptococcus pneumoniae, Leuconostoc mesenteroides, 
Oenococcus oeni, Bifidobacterium longum, Agrobacterium vitis, Pseu 
domonas saccharophila, Escherichia colifc^ZJListeria innocua^fcfc* 
»J:»iR^A*^ iWSUttStreptococcu. mutans, Stre 
ptococcus pneumoniae, Leuconostoc mesenteroides^it/Oenococcus 
oeni*^5«M:»)Wi*tt5*e«ft*^«,9# . *UT*fefc»*b<»Streptoco 
ecus mutans^fcteStreptococcus pneumoniae t££#SL#5 0 

fifMs^sc, ****** a*vNtt*9tt»*go, 

So 

[0291] *n«i>tim^ anasyvg&M, sposjsicisv^y^airttt^Lws 

*K*V^. Kty>tWfcB, ^=^-i-y^y^^(moiety)^ 

^^^®^V>5o^n^^^y7-^{Cj;oT^^^^n^^py>^ 



[0289] 



[0290] 
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b<ttyvafc®T^yA**T*aw5„ ftwyi^^sLv^^bTW:, y>»- 
**w-hy*^ y>n**-^hy^ y>n&H^y*^ v>m-*m*v*^ y 
^ifc**:^y*^ y>n&H#y^ y^(HP0 4 )j^r*i7^^ 
y^Btok^-T^n^A^^tffe^ 

[0292] ftttiyltt, SIS W«WW>SP^PSJ4:3R (cfev vc, ia*o*^$tbTt> «fc 

[0293] mi^ , #yy>»(«*.tf, fcmy^ Hy^^uw^)© 
[0294] >T, ^-^-i-y ^h:, ^^-i-yvgg ( C h i3 o P) 

OP) ©ff «OTA*yAIW[-«b5. ^=^-l-y^<D0*LV ^«LT 

H>t(CH u op), ***** feh*. v<\ fcMrrMfc^stt: 

(CHOP) *iXXPt<Dm<&ii-r. 



[0295] 
[0296] 
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[0297] *&w-em^tbtmz&mmmte. <*-i, 6-^^>v^^mmiMmm 
xhz a mwmmiz. r^n^^^^v^-^\cthiz^<^m^-^yT^ 

7 If (EC 3. 2. 1. 68)^ T^n-^^ ^^-^fc^^^^^ 
5 a -v**Xh}) , 6- a -Jf;V^i/y—g tf/V^—^th^ ^) (EC 3. 

2. 1. 41)t<D2^Z&m&tlZ 0 

[0298] mwmmtt. n±m. mm. *s*.xmmz.mfrs 0 tewmmzmtk-rmzi 

VtOMtLXtZ* Saccharomyces cerevisiae, Chlamydomonas sp. &mif t> 
M. ttWmS£t«iniOfl^m BaciUus brevis, BaciUus acido 
puUulyticus, BaciUus macerans, Bacillus stearothermophilus, Bacillus 
circulans, Thermus aquaticus, Klebsiella pneumoniae, Thermoactinomy 
ces thalpophUus, Thermoanaerobacter ethanolicus, Pseudomonas amyl 
oderamosafc^WfctbSo tti»9**M£*'«to©<Wi:LTH\ JH£*. ^ 

[0299] *»«©^ife»j:*5v vr, ±&mz&m&&cts&zzb&ffimztizm&\z.t&, & 
[0300] *&mxm\,^tmzy?>^?~>^^ a -i, 4-?*z^m<D-nzz 

[0301] y^^y^^M^ mms *Kmm&mt*. 

^4J±*m±'tZm3i®<DmbVX^ Bacillus stearothermophUus, Bacillu 
s subtiUs, Bacillus caldolyticus, Bacillus licheniformis, BacUlus amylol 
iquefaciens, BaciUus coagulans, BaciUus caldovelox, BaciUus thermoca 
tenulatus, Bacillus smithii, BacUlus megaterium. Bacillus brevis. Alkal 
ophUUc BacUlus sp. , Streptomyces coelicolor, Aquifex aeolicus. Syne 
chosystis sp. , E. coU, Agrobacteirum tumefaciens, Thermus aquaticus 
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, Rhodothermus obamensis, Neurospora crassa, WMt&tfmtf btlZ 0 Zf 

Miswurr fens. 77>^y^^j*%m^m®<nmkVTi^ mm. m 

[0302] *»W©*fl6fcS8V^ ^^(^«^^C$^^( C fi, #*fcfc CT 
[0303] *BK^V>^tl^54- a ^/^y h ^^7^^«^^n^^ 3 ^ 

^hT^^^m±ir^±m(Dmt\,Xn, Aquifex aeolicus, Strept 
ococcus pneumoniae, Clostridium butylicum, Deinococcus radiodurans 
, Haemophilus influenzae, Mycobacterium tuberculosis, Thermococcus 
litralis, Thermotoga maritima, Thermotoga neapolitana, Chlamydia p 
sittaci, Pyrococcus sp. , Dictyoglomus thermophilum, Borrelia burgdor 
feri, Synechosystis sp. , E. coli, Thermus aquaticusfc^W fch*. 4- 



[0304] 
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[0305] *»w©*tfete*sv^ ±&®\mxmmz±zzitz>wfeiz^ &micfoz X 



[0306] ^W-effiV^bt^#§^y= 1 -^V^^^a:^ i f^^^ a _ x> 6 _^ v=3 

[0307] y^-v^^^^y^^^ w±m&z.x*W)mzfttetz> 0 rv=>- 



[0308] ^M^M^fe(CfflV^^^ > ^n^^^y^^ i f^j ; ^ a _^ / ^^^ 

[0309] y**>z±)&^z5immftLnz>m, mm&*mw<Dm%imzm\, ^ 

[0310] ftaft&8fttt* % *-efc<5 0 mmn, ±mx*tz-X*XW5~e*titt a 
[0311] *-y;v%^**m7-*£b, ^n-^^y^-if^ > ** 0 w-;^ 

^lt«, M^g, <*-r»*^**y?-v*m±ir%^®m^ mm. m 
n*n)<o&&. ***-x*x*v9-ii&m±irz&4:®mz-i^ mm. x** 
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[0312] zfrbatmvmmm^ &&x^ a«#fctoTWfc«3t*n»6. 
[03i3] *&w<Dummz*$\, vc», *1\ s«MiH»t«, m « , 

mzmtRZtizmm&mnvxhxw 

[0314] KftWttSr, ^*^»-C^©^»cJ:oTM^i:-c60*i-«j:4:te 

[0315] s/wp^ Ki&mt, Kfc^£Q±m&tizy/\s*>'<Dft+m&£x$mm<D]% 

[0316] ^Oj^fcLT, ^*^«*i-«»tt^jS§tt«. 
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[0317] (5. *&w<DBmzm\,^^~x-i-»is m(D &te3?m) 

[0318] ^^^n^- H> ^ m *»W©«mfb a -^fr^* 

[0319] ^K^^^-i-y^(D^^ { c^v NTffiv axm 

[0320] ^^-^-i-v>m(D^^mizm^btimm<D^mm^ ^x$>^ %m 

[0321] ^m^A^^-i-vz^^a^m^ vers, *r , sttftflfemH- 

as izfczx&wmm*wmvxi>*.\, \ 

[0322] ftvv?, ^^^©^[aot^^raDif^lC 
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[0323] sa^m^ Busmm&]:xmm<oam&&*n*i,x % ^m^mrnxmrn^ 
mmx&z> 0 

[0324] Z.O> W ICLT, ^f t ^^ 4i ^ 

[0325] (6. *$&w<Dmm&m\<^tz?:<Dm<DWgm 

[0326] (7. ^W^ftStfefcioTWWtfc^/^^ffl^) 

©ffl»»c«rffl$*v»5 0 ^M© 7 ^^(cit ^mm 

[0327] (s. ^m(D^^m^xn^titc^^^-i-v^m<Dmm 

f&<vmmbvxmmtstix\, ^ c 
[0328] ^rtc mmmizm^xxmwzi&w-tzAh ^T^wjit @ 
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[0329] a. mfej7m*8£xmw.jjm 

[0330] (1.1 ^©j£J|) 

[0331] (1. 2 ~7/V^Y — ^(DfeiSd 

[0332] (1. 3 ^.-l-y^O^i) 

^a^-i-yi^^ ^TO^&(cJ;«9S*Lfc 0 300 M l«>n£WX (200m 
M Tris-HCl(pH7. 0), 3mM NADP, 15mM tft^^3mM ED 
TA, 15 M^n-^-i, 6--y^, 6 n g/ml jfc*)fc^=i.k*— i? % 6 /* g 

%o *<0«U 5>7fe5fe^ff-^fflVNT340nm-C<D^3fe^Sra9^i-5o ft||«8lO^ 
l£§r$:£>5o il^te:, l5>ra{ci^mol(Di//P=i— ^-l-y^^^^j^i-^^^^i^. 

[0333] (i.4 i&mv>m<Dmm) 

200,* 1) K*j"U 800/x lO^y^^KIKlSmM ^^tV^T^-^ 100 
mM mmmm &m&U m ^X200 » ltf>568mMT;*=VHf I'm (pH5. 0) 

*.r«#u #^7ts^^#>^37 < c-e3o^r H m^$-fr5„ ^t, 
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[0334] (1. 5 ^n-^^^^!,^^^^^^ 
[0335] [#3] 

>CDJ|Xig (%) ) 

= >*rtK**5*ifc^3-x m) -f- {«*©yn,3-x- i - 'j x ioo 

«) xloo l)±f& **^> «» - W>l + GKiyS 3 -*-i-., 

[0336] (i. 6 x^n— ^hnmvr^/v^j^um^n^m 

[0337] Q(fc4] 

•i^7U*> (mM — 

= (7/u*h-x (mM) ) - (?;u=j-x--| (mM) ) _ ( ^ u=> _^ (mM) j 

[0338] ^<D^,n, &LT(omm^m^< 0 

[0339] *&m<Djfmxte, *r , i^t©s;« (a) a*fi*»s 0 

[0340] Mk2] 

[0341] ^P-^^^y7-^{^t)ftb^tL5„ **n-;** 

mm^^t^x^x^t^^^-x-^m^^mt^^ 

[0342] **n-*au**ij?-Hft^ ±«©KJ«(A)©«1K:, »TO»S(B)0^^ 

<vii\\foftMhmKi&b\^xmmiMz> 0 
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[0343] Mb3] 

(B) X^P-X -» ^n-x 4- h-X 

[0344] ^*^teft95i^fc^=iw-^ 4 ^ Tte j ;oTtw§ ^ o 
[0345] QK5] 

-(£l£(A) lei y±&$*it--7)\,'7 h-xg)- (*&l£cDy;u=j-*-i-.j>ggg) 
[0346] (B) ■CfefiWS^A^h-^t^Mtrs^ S/ £ ( A ) IC 

[0347] me] 

[0348] Lfc^ 0 T, ^fri^ifcati, OTo^i£J:?)5fc#>£>*i5 0 
[0349] GR7] 

(mM ^1,3- X^S) ) 
= (?/U*h-X (mM) ) - (y^=.-^-i-.; >H (mM) , _ ( ^ u=1 _ x (mM) , 

[0350] mmmwtvx, ?/i>=>-x-i-»>m*m\, ^xm&ut^/u^toum^ mm 

[0351] QK8] 

= (*0f6©y;Ua-X-1-U>ift (mM) ) + (z>)\,?b-7s (mM) ) 
- (?^=>-X (mM) ) - (SP&^C^y;u=i-x- 1 _.j >g g (mM) ) 

[0352] M^fS^Toms^s^<„ 

-y^KoJlSrllb^K-i^oT, RJtSH:ttffl$nfc^/P3-^-i-y>^©» % 



[0353] 



WO 2004/113525 



74 



PCT/JP2004/008362 



[0354] (1. 7 *^n— ^hUm^^^^ay^^^^m) 

£oX$tit>t>}V£> 0 
[0355] [#9] 

(^U2)>J|X*p (%) ) 
= (mM ^a-XSi) ) H- (fJJfgx^P-* (mM) ) x 1 00 

[0356] W^^bT^^^-l-y^^^^^^^^^^^^^^^ 

[0357] [$C10] 

(^U*>l|X^ (%) ) 

= { (*D&©^u=>-x- i -y>i$ (mM ) ) + c?,^ i — ^ (mM ) ) 
7 [^2£~i (mM) 5 " ( ^ft^C7)^Uz I -^-i-.j >M (mM) , , 
- ( (»J£X*Q-X (mM) ) + (4B*<D^a-X-1-U>H ( mM ) ) J xioo 

[0358] 4*5, ^<«te, SP-GP^^^ fc#v vr fiWWflSf. tLXHM) 
[0360] P&BfCte, ^T<Dii«?T*$>5 0 

[0361] ^T^^ftjfcO^/L a-^^V^^y^— ifCGP)^^^-^^^ 
fc 0 Takaha?5 (Journal of Biological Chemistry, 268^. 139 1-1 396H> 1 
993¥)©SJ*fcttoT, «|»«|U|J:9. mRNAM^^TiiU cDNA7 
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[0362] fcfc, iE^OGPit^^ia^iJCx-^-^GenBank 

0520) PCR^9^-l*5J:OTCR^^-2ftK:fhLfc. ±^OcDNA 
7'C7 , ?y-&mmbLX. PCR^^-l&J;^ 2£LT 

PCR7°^W^?- 1:5' AAATCGATAGGAGGAAAACAT ATG ACC TTG 
AGT GAG AAA at 3'(ia^J#-^-38) 

PCR/7^-2:5'GMGGTACC TTTTCATTr.ArrrrrrrrTP o> (iB ^j 
#^-39) 

£^TPCR<grfrV\ ^#*£#©GP©5*^£lt|gLfc 0 PCRO^tt, 94<C 
t?30#ra, 60ttm 72r-C3^raSrli?-^yVi:bT, 30^^/^v^PCR 
SJ^-t?feofc 0 ^*3PCR^-r^-l©T^-7-r^(Dg|5^S % G Ptf>/& 

[0363] JMS^fcGRte^Sr, Smarefcfed^CftftlWbfc^^KpMWl 18 ( 0 *3? 
?*SK** y^^7/^>^A«fcjiejfe(cJ;oT^0TG-l{C^AL, T^>V>M 

[0364] GPit^^^bT, ^m#tc^^7-^n- 

>PCRfe(##^Leunge> (Technique 1, 11-15, 1989)*5j;tJ?Cadwell$5j; 
OJoyce(PCR Methods Applic. 2, 28-33, 1992)) (Cj;^ PCR^-fV— 3 

PCR^^-v-3: 5 ' ~TTCGGATCCTCACCTTO A OTH Ad a. a a a^a^ 
-3'(iB5>J##40) 

PCR^^-4: 5'-TTCGGATCCTTTTCATTr.ArTTrrrrrTP_ r ( 
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SE?U#-5§-41) 

*JBWT\ 94«C30«WW©«, 94^30#^, 68^3^*11^^X251^ 
tt. GP^^^^^N^SB^«^^^gB^ ( c^LTdo?), PGR 

coses] j>^m<DmA^tcGpmte*mmmK^ BamHi^h^wmvtz^ 

^KpET3d(STRATAGENEW WAU 9^A**o*AS*b*:H«MtG 

BL21 (DE3) &*ftte*U MMm&ftZT^isV ^*LB»39Wft (50 „ g/ 
mlT^fcVy^ DifcoMhy^hVlo/o, DifcoM^^^o. 5%, NaCl 0. 5%, 
1.5% T#n-^pH 7. ^fc^l^aas^^j^L^ 
U 30tTC24l*WJMl,fc. #f,tl^M©nn^ W py^ /l/y ^ 

05% ^hy^ SOmM G-l-P, 100mM^^^( 
PH6. 7).0. 7% T^n^^^)^u^^ mm ^ mmt ^ m ^ x ^ 

(0. 1% a^y^0.01% 3*^) fcttfcU ^*-±fc#fite;h,fc^ 
[0366] -^<t5{CLT#^^c#^©^^^^^^^O^i^oT^^^ 
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39^U N135^S, T706-+I\Z.T*ymmm$tLT\ Vc 0 F39fc:j8V vCL£JW 
<DT*;m. N135{CfeV^S^<DT?y^ % T706K:fcVvri£Wtf>T^&tC^J| 

[0368] (^«2-lA:^»ftW*ll»t*lCj:5HfWI^»^>r^L a-#A&ls* 

&m+zmmAbGPb&imi,it 0 mtvx, 3-D-r^x<D^m^m't^mmtGP(F 

39L+N135S+T706I)OT^/^@BJIJ^IE^IJ#^34{^ ^l/rax&a-K-J-S 
aam?U««?!l»#33IC^- 0 Ul, 39{£, 135ffc:}8j;UJ706te© 

TV^(##^:Kinkel, T. A. , Proc. Natl. Acad. Sci. USA, 82:488(199 
5), Vandeyar, M. h, Gene, 65:129-133(1988), Sugimoto, M. h , Anal 
. Biochem. , 179:309-311(1989), Taylor, J. W. fcitfEckstein, F. , Nu 
cl. Acids Res. , 13:8764(1985), Nelson, M. McClelland, M. , Me 

thods Enzymol. , 216:279-303(1992))^ *»W-CttQuick change X 
L Site- Directed Mutagenesis^ MSTRATAGENE$g)£^/BLfc<, MM 

$r£tf77X$}?&&MbLX. F39L, N135S. T706I, K467D*fcttT711A^ 

#M^^^^^fTo7to^OJ:5^LT#bttmf^bGP^=«-K-r5a^^^ 
^tf^^KpMW-PGP&fERUiu M^^RT?, ^raTG-l^^@^ 
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»7b>>l%* Difco^«^^o. 5%, NaCl 0. 5%, 1. 5% T#n^* x pH 

[0369] ^mmm-mhtitz±mmi>mm't^GP^wmt^tix\, ^t^. «t©«* 

(50„g/mlT>^>y^ DifcoMhy^h^l%, DifcoMMt^^O. 5%, NaCl 
0. 5%,pH 7. 3)^«ML,*T37^T^^4'^*-eiim^yc^?W^22 

mu\.T22x;xm2omm®mi,ti 0 mmm^m^m-r^zx^ mi**®®. 

[0371] ««MfcteMBW»^«©T5>««HftL3fcGP»4, 60«C-e30^^(D«LS 

F39, N136*JJ:OT706«jT^*tl«3fro, MOT^WRXlcagl-f^ 



[0370] 
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[0373] ^©akaH^GPWfioHffcttfcov^Ttt, ttTO»«8-l (3-1) fc* V * T 
[0374] (^^J2-2A:^#M6«J^M^(Cj:5»^^^^ r H a-^*>- 

[0375] ^^GPifp^V ^»]2-lAi:^|#{C60 c C-e305>W^aL^^ 
[0376] (^»J2-2B:|f I S^M^^Sf|^ ( C < t-5i^^^^WH 

36),N135fcffiS^^«(N133)*J:tm06R:*Si-5ffi«(T628)OT§y 
CY38L+N138S+T6280OGP«at#^ ******* 3ttfc«lTW!IWfcR: 
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[0377] ^^^^p^i^lcoV vr tt, «TOMt«8-2 (2) {Cfcl 
[0378] (^»J2-2C:^#M^^^^^J;^M^^n^^X^^H a-^ 

*i\ ^nWWX^fc3fe©*>rXH a-^/^V^^y^-if (GP)Oit^^r 
miROArabidopsisS^cDNA(PCR Ready First Strand cDNA, ftjJtffliM 

[0379] M »©^J^X*GP*«HEHI <^-*^-XGenBank T**r 

AL133292;CAB61943. l)«r^, PCR^7^-5*5J:^6 
SrKtrLyto -h^^ArabidopsisS^cDNA^^irL, 

PCRX5M^-5:5' AAATCGATAGGAGGAAAACAT ATG fif.A A A 
C GCG AAT GO A AAA GOT OCG ACT act t ta qqq 
AAA ATC TC 3' (gB^IJ#-^42) 

PCRX^-6:5' GAAGGTACC TT A GOG AAT. AGO AC. A Ar^ 

CTC AAT GTT CCA A AT Q JC TTT GGG ATA rrrr. An 3 >( 
SB?"J#-^43) 

£/BV>TPCR>HtV\ ^W^X^ft^o^XH GPate^S^MBbfco PCR 

941C3WHI, 60«Cl#WK 72^3#^11W/W:LT301W 

/K * ofc ' **** PCR ^^^-l<^7'^--7'l'>^$|5^{tiyn^^X^-^^ 
<WXH GPa^^^^^ N ^^^ w ^^ (cmbT;}3?) ^ 

PCR^^-v- 2<DT>y-7^<D&ftKi/vi^+XT & &<D?4zf¥l GPitfc 

[0380] *«**l,fcS^5^X^ft*©^^rH OP****, SmalXhb*W®m\. 
fc^KpMW118( 0 icjH AU £©:/?*$K*3S/fcry 

^ht;wfei^oT«TG-ii^AL, ry^y>wHiHau M>r^ 



WO 2004/113525 



81 



PCT/JP2004/008362 



[0381] Wb^WXtX<i-to*Mttl GP3t«P*, JM»*ft*(O^^L a- 

Niaes+NeaiOoGP^fi^fc. ^11^ ?HMi^eiRftK**i-« 

[0382] i*tfeO**#GP«ft©H«M!fel!:oV^r4, «T©IOfc«3-2(2) \Z^XU 
[0383] (*Jfe*l3-l : a -^/p* J^jw*y 9^©*JH»|8 JOTfffcttJt 

*K TBigM (Terrific broth (GIBCO) 47g/L, ^•feo-/P4ml/U3 £tf50 ju 
8/inlT^^yvSr*tf)^37^^5l*n^U**««iSO. ImM IPTG*5 

pharoseFF*9AK:n«-KU 20mM^>^^( pH 6 . 7)^0. 1Mj ^ 0 
pj#3r, W W^UfcPhenyl-TOYOPEARL650M*9AK:n-KU 20mM 

o-KU 20mM*:n>^^q^ 0 . i M ^ 0 . 4MONaGl<D$g£*JlETi§tr]L 
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[0384] nbtltzmimmttm&m^ mi » gO*^r^PAGE (Native polyac 
rylamide gel electrophoresis) SrtroTto Z<D®i^ W^bGP^^i-^V vf 

[0385] (2) )»M$tLfc»^bGP<D^il!l^ 

o *Ts200^1^^(l00mM g£g^»c(pH6. 0)^12. 5mM G-l-P 

,800/xl(D^y^V^(15mM lOOmM gfcgM 

^))^PX., ^#L^%#Jh^fCo &VvC\ 200 M 10568rnMOT^/MfV^( 
PH5. 8)^Px. % jR^U 37«GfC15^r^^^ hLfc ^ > ^5feStf^VN 
T850nm^®3feSSrffliJ^Lfc o #IStttt»i::fev vc\ GP#*jgttttG-l-P 

[0386] (3-l)^^j2-lA^M$^mf^kGPO60^fej:^65^^»^JtK 

[0387] *r , o. 2u/mi<Dmm&mwi (20mM^>mmmm ( p h6. 7) *) sreot;**: 
ttesTc-eo-ao^n^^^-M.^. o, 2, 10, 20, 3o#& w&mm-mm 
®<D-uz&mu x+wmut. **iz&&ztit c &mmz20mM*~>m 
mmm(pH6. 7)-eio^^u ±m2)izmm<Dftmmmz.^&mm&z 
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[0388] [^5] 





6 




- h Lfcij 






>) 


(#> 


l 


F39L 


N135S 


T706I 


F39L 
+N135S 


F39L 
+T706I 


N135S 
+T706I 


F39L 
+N135S 
+T706I 


0 


100 


100 


100 


100 


100 


100 


100 


100 


10 


8.4 


61. 2 


65.4 


70.5 


101 


100 


101 


98.8 


20 


1.2 


58. 3 


55.2 


50.8 


99.6 


100 


100 


96.3 


30 


0.7 


34.7 


52.1 


36.6 


98.3 


101 


98.5 


94.6 



[0389] [&6] 



C#) 


W L 


F39L 


N135S 


T706I 


F39L 
+N135S 


F39L 
+T706I 


N135S 
+T706I 


F39L 
+N135S 
+T706I 


0 


100 


100 


100 


100 


100 


100 


100 


100 


2 


1.3 


40. 2 


86.5 


22.9 


86.8 


50.8 


61.9 


90.3 


10 


0 


0.5 


1. 4 


0. 3 


18.2 


9.3 


16.9 


61. 1 


20 


0 


0.4 


0.6 


0. 3 


2.9 


0.9 


2.8 


47.7 


30 


0 


0.4 


0.2 


0. 3 


0.2 


0.2 


0.7 


31.4 



[0390] ±m<Dm&j:xfimic&\,^ jtm<Dm*m**?u:^ 

706^^hW^^yn^ ( c#m^ctO^-r o N136S*», 3Q«W>j* 
m&£tliZ.h<D&7jk-r o F39L+T706l£te N ^fc©J(Mfr*fc#©*>f^L a-^ 

O^s^^^tt^^^ N135S+T706I*H: % 
MtommX<Ofi>C7L a-^/^^^y7-ifoi35{4oT^^^^s-fey^ 
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tltch<D*7jk-r o F39L+N135S+T706I^« % ^O^^S^O^^L a- 

[0391] Z.<Dffi^ ^BJ^W^kGP^^^co^^^^-^ GPiit^LT»^^>S 

^m^^tik(DX^^:^m(Dmnm^^L GP<F39L<T706I<N 
135S<F39L+T706KN135S+T706KF39L+N135S<F39L+N135S 

+T706i o mmm^$--rz,3mffi<DT*ym?%m\^ mmm&ztiztcifxhM 
[0392] (s-2)mmm2-iB^m^tift^m^GP(D6ox:^^65x:^(Dmmmitm 

[0393] £i\ 0. 2U/ / ml<7)i»®i^^(20mM^^i^^(pH6. 7) f)^60 c CT'l 

o^nB*fctt65«C"C2^iw>r>^»-<-hL,fc - j?f£e>i$m ao#n<isfcH:2#m) 

[0394] [^7] 
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»#JSte (%) 




Sl^Sti (%) 


F39 




00 U 


N135 


60 C 


65°C 




I U 73 fBJ 






10 ^fal 


2flf B 1 


WT 


8.4 


1.3 


WT 


8.4 


1.3 


1 


45.2 


14.5 


A 


76. 2 


79.0 


L 


61.2 


40.2 


C 


85. 0 


76.9 


V 


21.6 


3.3 


D 


42. 8 


26.7 








E 


20. 3 


24.0 






G 


85. 2 


58.4 






H 


48. 4 


19.6 


T706 


60°C 


65°C 


I 


60. 0 


26.0 




10^ 


2#fUJ 


L 


27. 8 


15. 6 


WT 


8.4 


1.3 


M 


59.4 


52.6 


C 


65.4 


31.6 


F 


43.5 


35.5 


1 


70.5 


22.9 


S 


65.4 


86.5 


L 


57.6 


57.8 


T 


73.4 


62.4 


V 


68.7 


59.2 


V 


82.8 


79.3 


W 


24.4 


2.9 


Y 


44.8 


35.4 



[0395] ±w^7tt^x % wr^3&i0m*mmmMtt 

tltchVi*. 39&07x=;l,77^ (F) ^y 0 ^» (i) fc«^jh,fcgfc£fcGP 
&^ir 0 1&<D?\}<Di&&#:GPla\,^XhmmxhZ> 0 
[0396] T5>«01*W»4 % £S*#IOa*rab9. $kT<VmXh%:A 77^;C 
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ZfxiyiS;Q y,Ufr^,R TA^s.>;S ±V^;T h^^;V ^y>;W 
[0397] Z.<Dm&, 39#, 135#L3o£W06tiL<DT*ymi^ _h|B^»j2-lAf M&Ztl 

[0398] 60«CT10^F^^^^-hL^^#^^^5^,39^©7o,^T7=> 
<Dm,mm&%?4ztL GP£%^tvCWc 0 39#i(Z>g&f;ioV>Tra:, tM^Vfcg 

mufca^Ceo'CT'io^r^^— <-hbfc#oa#^tt6i. 2%) ^J&t>»M: 

(60 < C-ei0^ra^^-<~hLfc^(Oa#^tt76. 2%h ^^iV(60<CT-10 

-hLfc^(D^#^H485. 2%)^yo^^(60 < C-ei05>^-r^^-<-hLfc^ 
<^#©1460. 0%), iry^(60 t CT*10^ra^^-<-hbfcm(7)^#^65. 

4%), h^^Ceo^CT'io^r^^^-hLfc^oa^ters. 4%)£fcte 

^^y^(60 < C-r*105>^^^^-hbfc^^#^tt82. 8%) «&L^1^ 
^y^fc«hy^h^T^^g^Lfc#^, ^^^GPO»^tt«, 

^r^^^^-hL^oa^ttes. 4%) n^^ceo'C-cio^r^^ 
^--<-hLfc^(^a#^70. 5%) ^cii^yy (eottno^Fi^a^- huh 

[0399] 65X:X2^m^^^h\,tcn(DmWm^^t. 3m<D7^»T?=.> 

(om^mmM^^L GP^m^x^^tc 0 3m(Dmm^^x^ u^^zm 
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m^^^—Yu-d&nmfmmG. 9%k yv^>(65x:x2^m^^-<—b 

Lfc^<D^«ft£58. 4%) , *^*~>'(65X;X2ftmJl>'*~'<-bl,1t®<Dmft 

mm2. 6%),±v>>(65x;x2ftm4>*^-b\.tz®<Dmftftm6. 5%k f 

r^2^F^^dr^^^hL^(Oa#^tt79. 3%) ^g&Uc:#1=K 

GPJ:9^*u-C^7io 706$L<Dmmz.-D\,^Xl^ n^^(65X:X2^m4^^ 
-hbfc^(D^#?SH457. 8%) *fcte^y>(65t;T*2#r B 1^^^~bUc:^<Z> 

[0400] r^^u ^m^^GP^mcDm^m^^L cptit^xmm'm^ 

[0401] mMM3-2:Wim4k*-C7H GP&m<DMM) 

±mmmm2-2Bisxx^2-2cx^m^ mmtm^m^yu cpz&m-t 

Bmm (Terrific broth (GIBCO) 47g/L, ^y-feo-/W4ml/'Lfe«tU?50 n g/m 

ir^isy>^tt)x37x:x5mmmmummmm&o. imM iPTG^m 

, £fefC22^T*24Bf P^||L*: 0 IH»l^<C^r^S^(CJ:»i|«|Bl 
JRU 20mM^^^^M»^(pH6. 7) ^igiM^gfc^U BfefeLfco gfe^O 
MfrS:20mM^>K««at(pH6. 7)»C»»U iSt»W(aotIMt 



WO 2004/113525 



88 



PCT/JP2004/008362 



E (Native polyacrylamide gel electrophoresis) T*¥— O^^K^f*^ 

[0402] (2)wmt*<tti Gvmmnwm&cMt 

( l) Ti#M£*i;«^ti,<D»^^ 

[0403] o. 2u/nd<Dmmmmm(20mM?~>mmm(pH6. wwotj-cio^in* 

**20mM*n:^|MHKtt(pH6. 7)T10ffiF#*U XttMa-l (2) 
^^^f*65^^2^W^>^^hi-5^o^^ <D 37 < C^*3itS^®ttSrl 

GPlcov^©lir**rKT©*8*5J:VHiite*f . RiMb^tXf 
^9*3«tOTi2{e:^i- 0 

[0404] [^8] 











W:?H GP 


^Y^H GP 




OBftftfti (%) 


(Y36L+N133S+T628I) 






(%) 


58°C 10 &m 


0 


75.8 


6o°c io am 


0 


48.8 


65°C 2#Fa1 


0 


34.5 



[0405] [^9] 
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±X:J- 
£ -f GP 
<D«M*Stt (%) 


$<<ZfH GP 
(Y40L+N136S+T631I) 
0>E!#;£1± (%) 


58°C IO^FbI 


1.5 


48.8 


60°C 


0.5 


29.3 


65°C 2#BI) 


0.5 


29.2 



[0406] Z*l&DM&a>^ *»M©SS^bJI^^^H GP«. 65 < C-C25>Pfl^L 

GPtf\ ^<D£f If^MVH GPiritliSUT^V^^^i-S^^^^ 

[0407] £fc, ^^©iHKM^o^^-X^-^TH GPte, 65XlX*2ftmJ)Umi,tz.&h 
29. 2%<D^#fiH££^U t c 0 ^©W^tXWTH GPte, 65^1? 

-fJ^X^^/H GP*S, ^©^o^^X^-^^H GPiJt^LT^V>»^ 
[0408] (3life0»j4 : jjfrjfMfc a V***y7~t?£/B V M¥*&#^4600kDa 

LT, ±l5^ife^3-l(l)T^aS{$tv^a»^bGP(-M^M^F39L, -m^ 
H&N135S, -«^M^T706I, -fi^J|ft:(F39L+N135S) % -m^H#(F 

39L+T706IK -m^M^(N135S+T706I)feJ;U?HM^^(F39L+N135 
S +T706I) ) tf>5*>(Dl vf tta>£/B v ^c 0 

[0409] ^fl^LT, BacUlus stearothermophillusEt35fe(£> a—? fr^-fc^y?— tf( 
Bacillus stearothermophillus^^i-) > Thermus aquaticus|±l3fc<£> a-^/V 
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•ft Is-fcttV-?—' tf (Thermus aquaticus^t^-f ) V ^ 
[0410] TSo-^jfcRfc*, KT©*10telB«©»«©K«3RMv vC50«C-C18l* 







[^10] 






hf X (G4) 


4 0 fj M 


y^Uzj— X- 1 - 'J >^ 


2 5 0 mM 


Bt&&«;£ ( p H 5.5) 


2 0 0 mM 




4U/m 1 



[0412] z<DRj&\zx<>x&mistiitT$u*-x<Dums:±iBff>ri. mm^m^xxmn^ 
[0413] ^Rit^x<>x^^thtcT^u^<Dmm^^m^r<D^mzxm^. 

[0414] f¥L<J3\ #7-A£LTShodex SB806M-HQ(BgfnmXM)&ffll\ ^tU^L 
"Ctt^aPJtffeSLtfetO* (DAWN-DSP, Wyatt Technology^) £> X 

s#rtf-(shodex ri-71, mftmx.M)*z<Dmmxmi&Lxm^tz o *7j**40 
*cw*>* mmtwito. iMm&^hv*j*m0i&mmimL/ftxm^iz o nh 

tltz^i-j^ <7*-*mtiry7h9*T(m&4, ASTRA, Wyatt Technology^ 

[0415] £©J:5R:L-c*«>e>*Lfc, *«**bfcr$ti-^oiR*i8±tf^» % WT(Di 
ll ^-To 

[0416] [^11] 
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ffiJjfcfbGP (F39L) ~~ 

iif^HtGP (N135S) 47 8 

SftlJHbGP (T706I) 45 " 3 

MMitGiP (F39L+N135S) 44 7 

mmitGP (F39L+T706I) 47 5 

ffi-f^tGP (N135S+T706I) 42 7 

ffi^fbGP (F39L+N135S+T706I) 52' 3 

Baci 1 1 us stearothrmophi I lus \ 7. 3 

Thermus aquaticus 27. 8 



(%) (kDa) 



668 
735 
675 
673 
706 
655 
645 
20.0 
44.3 



[0417] &.±<D£?\^ *»W©«tMkGPf4, m*¥*&^*#b600kDa«±©i*^ 

©W#»40%«±T?*5iWta6»ofe - Jt&»LTffiV ^Bacillus stearot 
hrmophillus GP^Thermus aquaticus GPtttiBlH4Sr^rf*»*-C*>5dS 

[0418] (^ffiftlS : b a -^V;fri'***!J9— IfSr/gV^c^n— ^^©7^n-^ 

-x&&f&l,tZo Bl^a-^^y^yy- tfiLT, ±IBHJ60!|3-i(i)t*|| 
»**tfc*a«tWbGP(-fi«||f#?F39L, -M^#|#N135S, -fi^H#T70 
61, -M^M^(F39L+N135S), -Mg|ifle(F39L+T706I) , "M^Hti^N 
135S+T706I) &£Xfi=mmmfc (F39L+N135S+T706I) ) <Do*><D\ 

[0419] T$u-X&ftKfo^ WTO^12{CfE«c(Djm^S^m^fflV>T50 < C-T?18^ 
[0420] 13*12] 
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58.5mM 


hf h^*— X (G4) 


10 // M 


fctt'J>B (Pi) 


10 mM 


P— XTfxX/tN'J =7— if 


1 U/ml 




1 U/ml 



co42i] ^<o^m^<>x^^fitzT^u^<o^m%)^ ±is^ri. mttm&sxf 

[0422] MJS(aot^^7^^(Dlt^^t^±lSiffim^f© 
[0423] [^13] 





7 5 P— X 


75 P— *<7> 


a --SOU* 7— ^ 








(%) 


( k D a ) 


WHSMbGP (F39L) 


50.8 


672 


ItftMbGP (N135S) 


47.8 


740 


BftiHbGP (T706I) 


44.6 


675 


(StiHbGP (F39L+N135S) 


44.9 


674 


BFfiHbGP (F39L+T706I) 


47.5 


707 


BfftMbGP (N135S+T706I) 


42.9 


657 


iHfti?MbGP (F39L+N135S+T706I) 


52.3 


649 



[0424] &>±<D£5l^ *mm<DMmtGP^ ^©GPt^fWD-^lrlilSfiUc 
[0425] (3li£0ij6 : if5?&&#T (50<C, 55^*3 £tf 60*0 T^»^bGP^ffi V Vc, ^Aa 
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[0426] 



(^fi^^(F39L+N135S+T706I))^fflV> > tti^LTI^C^&TitM^ 
G-l-P 6. lg/L, ^HrM?*- MG4) 0. 3g/L,GP 20U/L^tfS 

[0427] [f&ll] 

_(7SQ-X^«fi (g/L) ) 

= ( mxwzm^mm^m < mM ) , - m^fiL^HSn > , * , 80 «^-^ S) 
[0428] 18^^S^<DT^^^ 4 ^ To ^ 14 ^ u?|2l7 ^- t . e 
[0429] [^14] 







z^yi. g p 


ilfilfcteG P 


37°C 


l 2.8 


3. 1 


50°C 


3.2 


r 3.3 


55°C 


2.5 


2.7 


60°C 


0 


1.5 



[0430] 



_ . — ^ '"-"'JUS/ l^v^y ^ 7 ji-g> 

eot**. B*^joT$u~*w*titrtsit. imam**** 

^GP«60rT^^^^^^^ LTV ^ cfe%T , n ^^^ ;d ^^" 
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[0431] (MMM7 eStfciWOt^i^toPtfflV^/ua^-H;^^ 

mmm6tmmizmmm3-i (d xmm&titcmmtGP (ei^i^ (F39L+ 

[0432] G-l-P 15. 2g/L^/kMrH?*-- *(G4) 2. 7g/L, GP 200U/L*^ 

j&tshtefrotctK WffltikGP&m^tnw&. is. 2g©G-i-pd^, es'C-m&js 
, nma>m&m*'C7L gp« % estwot^rarsn-*^^^^^ » 

[0433] **«6*J J:WO»*6»fc % ranOHUMsGPtt, 5c«5©JB»*^W^L GP 

[0434] (^Jg^i|8 : ^&&Sl tC ±3^*>v^a0>&*(B5S») 

UaWk!QM.lz£^xWt1tlMk a -y^%i/ftxvfr})7—&<DmM&!&M, \zX%Z>ZLb& 

sxT^jfrnxmrnisti* 

[0435] mmM2-lAXi¥mVtzmmtGP (H«f£J|ft: (F39L+N135S+T706I) *fi 

tt&mrrttmmiTG-D^ mmm-iAtmm^B^mxmmvt^ =>h 

G-l)£ x «^2-lAtl^^(CLB^-e^#Lfc 0 MmtA^^H-S^lc 

&ntc 0 z<vmfctemm&6ox:<D7kmtpxo~6oftmj)nmm:, &>b&mrz>~h\z. 
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SrMfcU GP&m<Dltt£i±1tj£ftt Co GPJSH4f4||ife«3-l(2)K:|ffifiUfcJStta 
JfcfrifatrfflV^THftL, ^^«tt^9srK^^-Ktt (Bradford, M. , Anal. Bi 
ochem. , 72, 248-254 (1976) fcffl^TiBteLfco ^^K^-K^fS^* 

[0436] ^T^^-CGP^m^it^^mb^o 
[0437] Jtffitt(U/ml) 

H6^^toPilW(H6fcfeV^B^bGP(F39L+N135S+T706Itog%-*-) 
[0438] IH6(^Lfc:J;5^»^t:GP«60t:^n^^^, Jfclgtt^lOffiFJofcofc. * 

[0439] (mnM9:Mm&miz£zxm?>/<?m<Dmiz<DmM) 

^*^ttG-l-POX3KW*^jg^Jffl^5^/i,^ffiT$'fr5ri^-x?#5it«: 

[0440] ^»j8^^{c, m^tti^Sreo^cDTK^^-eso^^p^, iS^5>«ti-s 

[0441] *^T^-^tSfi^O±»100 M 1^50mM ^=-^-l-y^K 100/* 1 

a«*jSfe*sj;tftH|[*«fe) K:B»*nfc^*-ejfe*f «i 
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fc 0 T§9— m&te±m25 fi lk0. 5%T^n~*(M*^#^«$50kDa)25 
!7A, 0. 01%)^nx., H/^^tfOT^o— ^i£^^b(C#53!>^Mfe(^^^ 

[0442] G&12] 

7 5 7-fj5t (U/^) 

= (SJ&HUCDA 6 6 0 n mOg&^Jt-JSjfc&fl) A 6 6 0 n m(7>^Jt) 
-5- (Sl&HUCDA 6 6 0 n mCDBR^jg) x lOOrl O-KBtRU (AO) 

[0443] ^T^15iC»ft^W^^©j^7r^-«^)fcWtCT$9— 

[0444] ^15f^LfcJ;5^^ttm^^PBtff©#^^100%^Lfc^O^7T^ 

^—ifmmmo. 3%^ ^fih2^<o^m^^m-t\^t^^mvk. 0 

[0445] [^15] 





Stt (%) 


7 5 7- if 
Stt (%) 




100 


100 


60°C30 3f B 1tf> 


3. 1 


0.3 



[0446] wo WSMfc a J*, 6Ot:<03&#yffi-ct>iSH4 

[0447] (MMWlO:GP?>'s<?M<D&'fe j m 
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[0448] yz&<Dmmm&m*'<-7L GP*^sWR&£tfmmm&-i a)nnm,it7w& 

61, -«M#F39L + N135S, Zlj|3ESfrF39L+T706I % -fi^HfrN135S 
+T706I, Hm^M^F39L+N135S+T706I)^4 < C^#U 5*8 BJGP^V 
'^Jf©#^&^B#Wfc3!^fco 37X^10 0 P^^Lfc^-^GP*^ 

^«©^4t>iu«tcw^ i»MiiL^*5j;^4 < c-c5-}r^ m&i?m^ ttm* 

^yT^y^T^Ky/Wm^^ft(Native-PAGE){Ci!9^fc^m^iai3^^i- 0 

[0449] ffifiSiilL^CD^O^^Jt^^L GP33J:T/7«R0H||WkGPtt, 1~ 

"*T\ ^*^)210kDa(GP(D^#^:«^4^,i04kDaT-fc9, 

LGP*5j;tmi35S^MfrW:, ^*^^140kDaTfct), TOMt*,Wt>/.l>*a>o 
fc 0 ^rite, ^^(D^^^^L GP43J:tf-S^Sft:i35SdS, 
«f$tu/Cwt^i- 0 3^<D^#£^^LGP:feJ;tmi35Sim#{3\ 37^10 

8H«MkGP(-M^SfrF39L, -£&J|flCT706I, rS£H#F39L+N135S, 
-fi^H«CF39L+T706I, -fi:^||#N135S+T706I > HM^J|#F39L+N 
135S+T706I)te % ^*^210kDa-efe9, ttMD&fc *1"**SC 

s Z.tlto<DMmtGP*K 4 , C-37 , Cora-e, ^OJUgj^^L GPj;% % 

^fettjftSflSv^Sr^i-. Z.<DZ.t7b^ F39^-eog^j:OT706 

[0450] (HWdl 1 : ^.-l-y^^o^) 

(1) 65t:T*»B^GP^fflV^ytG-l-P(D^ 



WO 2004/113525 



98 



PCT/JP2004/008362 



mntvx. es^T'G-i-p^^ufco mmm-i (Dxmm^tzmm^GP^ 
mm#(f39l+ni35s+t706i))£/bv\ ttmt^xmzxmxmmzfrtt 

®<Dm&m*4^L GP^ffll^Co 300mMy^M»^( P H7. Oh lOg/L^* 
XhV>, Vvf tu^GPSrlOOO U / /L^tfS^^37 t C^c«65 < C^18^K 
{fcf£U G-l-p^^^frofCo G-l-P(D^*^r, _hiEtf>ri. gij^fe&j; 
tfff-^tfejCDl. 3(e:|E^$tt/c^3~^-i-y>^(7)^ft^(-j;t9^^f C G-l- 
PSIS(mM) {CG-l-PO^4260^CTff^LfCo Rfc®<DG-l-P&f$.m* 

[0451] [^16] 



^u=»-x- 1 - m >m^f$.m (g/D 





^^T^L GP 


wia^bG p 


37°C 


3.5 


4.2 


65°C 


0.0 


37 : 



[0452] ^<Dm®m*^L GP*m^tcm&. esx^x^G-i-p^^ti^ot^ 
vfrvtttftb, mm&GP*m^tzWr&, 6sx:izto\,^xhG-i-p<Dmmtf»smx& 

ofc 0 

[0453] (2) TOr^iif^kGPMV^cG-l-PO^ 

±SE^»!Jil(l)£|ig$l^ *mM<DMmkGPttlttm<Dm%;M*4-71, G 

p*m^x^su*^te£xfmm^m*mntLx, joxixG-i-pz&f&vtc. 30 

0mMy^^W^(pH7. 0), lOg/LT^by^ Vvf*V^OGP£lO, 000U/ 
L^tfS^^70 < C(C4NF^^L, G-l-P^^fro/Co G-l-PcD^fi^ 

[0454] ^^^^yLGP^V^fci^, 70 < CT'f*G-l-P«*o/c<^$tb^ 
2»ofc^ W^GP^ffiVNfc^, ^lg^G-l-P^^^tlfc 

[0455] ^ ji^^, *3§^o#£ LV ^mmmm^m^x^m^m\^x^tz.tK *m 
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[0456] ^mizx<>x,mmm^mox:^±)v(Dmmmmtitzmmmm(DGpm 
mtmbtiz. ^m^mmta-^^^^])^^^ jzm<DGP&mxte 

* M<DGP^mmhvxn^mmtGP^^-r^mm^) * 

[0458] *^0^^^fe«^^S^GP^J;^n^^X^fe^GPO^^^^ 

Wtm&GP&ftM-f-ZZb&X^Z,, 
[0459] *»Hfciot*fc, ^y/^f^^^j^ c> (W»Jfctt#rt_hLfc 

mmfcGPtmmtsthZo 

[0460] (IB^J^tfePJ) 
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SE?!J#-5§-6 : m^M(DM2(D^^L(D a /VjjlsTfr^-fc}) J— if (OT^JW^M ; 
@H^lJ#-^-7 : y?-?* (Fava bean) <D?47L<D a -^^>^^Vy—if(DmM 

mm-, 

IB3?iJ#^-8 : (Fava bean) <D?^zfL(D a —y/^^^Vy—^^T^y 

SB^J#^"9 : i/u^^-rX-r (Arabidopsis thaliana) tf^^LO a -?;VjtJlsifr 

SB^J#-^-10 : iXn^^X^ (Arabidopsis thaliana) tf^-f^LO a 
XftVy— if(DTKymm^l ; 

@H^IJ#-^-i l : ftVU^yWf^^LO) a -Jf/lsjj^TfrXTjK}) 9— ^O^^gB^lJ ; 

IB^iJ#-^-12 : ^^l/^y^O^^Lco a -if fV^^y^)^ if <£>T5/g|gE?lJ ; 

|B^IJ#-^-13 : H^^nnV(7)^7t(Z) a -^^7^^^y 7— if (DMMMW ; 

Sfl^iJ#-^-14 : bV^tt-XD^-yXa) a -y*;V^^s^]) 7— if (DT^y^J^M ; 

@E^lJ#-^-l 5 : -Y ^<D?^7*L<D a -?*}V^-fo7J&) 5— ^O^^gS^J ; 

SE?U#7§-16 :-i^(D^-y°l^<D a -Jf sVjjl/Tfrxfc})?-— HfDT^yMWLFl ; 

gE^J^-^i 7 : ^ ^0>02<£>^>f TTX© a -^/K&^^y 9- if (£>^SgE?!l ; 

SB^IJ#^18 : 4^<Df^2<D^^L(D a ^ fVij^i^Tcj^) 7— if OT^y^fe^lJ ; 

@B?IJ#-^19 : ^^(D^-f^Htf) a -^/l^VzJv^y^—if <£>^^gE^lJ ; 

SE?lJ#-$§-20 : 3 A^rO^M^HO a -^/W^tf^^y^— if £)T5:/^gE?iJ ; 

IByj#-^-21: Citrus hybrid cultivarO^-f^HO a-y'/V^}^^]}^— ifO 
i£SgS?lJ; 

IB^'J# : -^-22: Citrus hybrid cultivarO^-Y^HO a-^/V^^^y^— 

lfi?!J#-5§-23 : ^©^TliO a sV^-fo^y 9— if <DJ&SgE^J ; 
gB?iJ#-^-24 : ^OWHO a -^/K&V/Jv^y 7— £<£>T^/g£gH?U ; 
lS^J#-^-25 : y7^0^-fyHW a -^/K&^/fcXxfty 7— if (D^^gB^J ; 
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gB^J#-^36*5j;U?37:El2(C^-f, ^9^KpMW118^3fte»f«H£©tt« 

@E?U#-5§-38 : PCR^-r^-KD^gB^lJ ; 
@E?U#-S§-39 : PCR7°^^--2(^^ia^J ; 
SE?!l#-S§-40 : PCRZf?^- 3(Di£SfE?IJ ; 

IE?U#-S§-42 : PCRzf7^^-5(D&mnm ; 
IE#l#-5§-43 : PCR^-r^-60^SlB^J ; 
IE?!l#-5§-44 : ^IH^iJlLOT^y WiWM ; 

IE#J#-5§-45 : ■=E-^— ^SB^JlHcDT^/^IE^J ; 
iB^J#-^-46 : ^-^—^13^20X^/^12^ ; 
IH^J#-^47 : 7lE^ij3LOT^y ^iE^lJ ; 



WO 2004/113525 



102 



PCT/JP2004/008362 



^-yWMYL: H-A-E-F-T-P-V-F-S tf04#:(C^ ^ "f-StefifclX 
^— ^IB^IJIH : H-A-Q-Y-S-P-H-F-S >Ptf>4tet£*B ^WlW.. 
^-^IS^j2:A-L-^-N-G-G-L-G>P04^{C+B^i-^g > ^J;u? 

^^-^IB?lj3L:R-I-V-K-F-I-T-D-V>p(D7^^+B^-t-^StL<«^^ 
— ^SE^IJ3H : R-I-V-KHL-V-N-D-V<Ftf>7&(£*I ^ -fS-ffc^ 

tfriE^<^ a-^/w^v^/jNy^— ^oT^y^gs^j^^ gs^j#-5§-2(£>:U£~9i6 

gB^J#-*§-4<Dlf£~912fe N IE^J#-^6(mte~893{£, IE?lJ#-^8tf>l-{£-93 

9&, mmm-^rio(Dm-962^ ia^ij##i2^i^97i^, mpmm4<Dm 
~983# x mmm^i6<Dm-928fe, m^m^i8<Dm-95m, 

<W£-832{4, gE?U#-$§-22O:U£~840te, gB?lJ#-5§-24<Dl{3:~841#:, fE?iJ# 
^26<ai&~842# % mPm^28<Dm~841itLiS±Xfm?\m^30<Dm~838 
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C4] 



[5] 



tt, BW401tt-912tt, iB?iJ#-J§-6©l{£~893te, IE^J#-§-8^1&~93 
IS^J#^10(Dlte-962&, E5»*12©ltt-97ltt, E^#*l401ffi 
~983&, BJ0*9-16<Olfijr«928tt, EH»*18©l4fc-951tt, iE?IJ#^20 
*>Hfc-832tt, ^J#*22©lflr-840flk E3W*24©l-|fc-841flk SB^j# 
^26(D1^842fi,gE^#^28(D1^841^j:^IE^j#^30(7?1^838 



[6] a ^Atf >*c**y?~if a -^A<*>***y 

[7] WK^fc© a-^#^***y=?-. ttoTS/B&gaW, E*|##2<0Utt-9l6 

«k Eai#*4©Hfc-912ft, i^J##6©l4fc-893flfc % E*J#-!§-8©lffi-93 
9ffi, EW*10©1^962ffi, E3«*12©ltt-971«k iS?U#^14m& 
-983ffi, EM##16©l4t-928tt. e*J#*18©lflr-951tt, iE^J#-§-20 
©lffi-832tt, ^J#*22©l«fc-840«k IE?lj#^240 1&-84 Iflfc, IE^lj# 
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[8] 
[9] 



[10] 



[11] ^*^7EWlL*<^^Si-^»U<tt^^-^ J1H ^o 

> S**«l»C|B«©HllWka--^^>^jj ? i;9w-^ o 
[12] ^^-^SB^jlL^©4^{^^i-^ gtL< ^ t9 | E ^_ :7 ^ J1H ^ 0 

[13] ^W-7E^2*©4ttU^a^«ffi«fci8Jt«T5yil«*aJ, A, C. D, E 

[14] ^^-7m*\2*<Dm\m^z&w\z&mT*mmm^ g, s*>* 

o 

[15] W»W-7E^3L*©7ffiK:4iSt-^«>L<»4^-7rE^3H*07ttlJ: 
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[16] »*^^^3L*©7tt»C«^r^«>UttW-7KW3Hl»©7ttfc 
[17] 20mM^nmmm ( P H6. 7) 4'T60 t C^10^ra*D^L^^^»^b a 

***y^i?<D37<CK:i3«^ 

[18] 20mM^xytif t ( pH6 . 7) 4'^65 < C-e2^KAP^Lyt^(DW^t: a 
[19] JZ®(D a -#A>* V*^y ^-tfWfctfcLT, »#Sfefttt^fiI±Lfc»*Kl 

[20] jjjjjfofcffc a -^/^^^y7--^srfiasit-5^t?fcoT % 

^»$Mt; a -^/l^^^/fry^iffc^ 

?—7Wm 1H : H-A-Q-Y-S-P-H-F-S f 04&t£fi ^ i~^g % 
^~7gB?lj2:A-L-G-N-G-C-L-G«F^4^(C+B^-r5-fee>^J;^ 
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^-^mm3L : R-I-V-K-F-I-T-D-Vt©7t(^ 3 -fSfifcafcU WW 
-?mmH:R-I-V-K-L-V-N-I>-Vtp<D7mzm%1-&frm 

vmrnit «^^*>^*y7— ^20mM^>^R«ae(pH6. 7) ^x^o'c 

[21] «^20fC|B^O^fe-efcoT, 

[22] tfrlEH-Oa-^/^^^y^-^^^^L a ~?;Vj3 >*^J 7— t?-C 
[23] itu!Ejg-<D a -^/^^^y^~^ % a -?;V% V***y 5?-i?-? 
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[26] m#m25iz.mm<Dmm&*fr£t!, ^*- 0 

[27] m^m25izmm.(omm^^^ mm a 

[28] ^y^wot, mxmit. m*m \zwm<ommt a 

**y?— «u x?u-xto**y?~et. x?u-xb, y^^-t. mmv^m* 

[29] mW.BLm\ 60X:-75°C<DUmX^frfr^ l»*^28^|S«0^fe 0 

[30] ^^^fcot, tftfflfett, MM(i KfljftoMMft a -^#>-* 

[31] mesA:^ eot:-76^©M*T?frbn«, »**30fcie*©2f j&, 

[32] ^n^-Hy t ^ fet ^ KIBttOHffift a 

[33] 60 { C-75 t C(D?MT^*l<5 > »**32fclB*©2fife. 

[34] ^**^^a^/W#;^^ 
#^^y^~if-Trfco-c % 

*^--7mm 1L : H-A-E-F-T-P-V-F-S * ©4«fcfc*l ^ *f-5ttfSt U< tt*r 

^-^BE^rjlH : H-A-Q-Y-S-P-H-F-S tp£>4ffifc:tl ^ 
^^-7SE^IJ2L : A— L— G— N— G— G— L— G tp <D40L [Z^Q MS &£Zf 
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: K-TSHFR-RP-KRCFHVNNTLSEK — I HHP I TEOGGESDLSSF-APDA-AS IT-SS I KY 35 

FRRRRRSFSVSSVASDQKQKTKDSSSDEGFT — LDVFQ PDSTSVLS S- 1 KY 7 

DRTAGLO-RT-KRTLLVKCVLDETKOT I OHWTEKNEGTLLDA A-S-IA-SSIKY 35 

FRRRSAF-S-VKCGSGNEAKQKVK-DQEVOQEAK — TSPS-SFA — PDT-TS IV-SS IKY 39 
R-R-SF-LSVKS ISSEP-KAKVT-DAVLDSEOEVF I SSMNPFA-PDA-ASVA-SS I KY 1 02 

MRGSRRC I V I RNVFSESKPKSEEPI I EOETPS ILNPLSN — LSPDSASROS S-IKY 108 

__ RS VAS-0RGV06SVSP-EEE I SSVLN-S I DS-ST I A-SN I KH 37 

-GGGAAPARR RLAVRS VAS-ORGVOGSVSP-EEE I SSVLM-S I DS-ST I A-SN I KH 87 
-VGVGVEGRLQRRVSARS-VAS-ORDVOGPVSP-AEGLPNVLN-S I GS-SA I A-SN I KH 91 
MEGGAKSND-VSAA-P- I AQPLSEDPTD- I ASN- I KY 32 

MGFKVE— TNGGDG— SLVSAKVPPLANPLAEKPOE-IASN-ISY 39 

MAM N — GKAATS-LPEK I SAKANPEADDATE- 1 AGN- 1 VY 36 

MPESN GAACGAAEKVKPAA — SPASEEPAA- I AGN- I SF 35 

M-SA-ADKVKPAA — SPASEDPSA- I AGN- I SY 27 

~ MADAKA N GKNEAAKLA-K I PAAANPLANEPSA- 1 ASN- 1 SY 38 
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F39 
1 

36 : HAEFTPVFSPE-RFE-LPKAFFATAQS-V-RDSLL I NWNA-TYD I YEKLMMKQ-AYYL 87 
8 : HAEFTPSFSPE KFELP-KAYYATAES-V — RDTL 1 1 NWNA-TYEFYEKMNVKG-AYYL 59 
36 : HAEFSPAFSPE-RFE-LPKAYFATAQS-V-RDAL I VNWNA-TYDYYEKLNMKQ-AYYL 87 
40:HAEFTPLFSPE~KFE-LP0AFIATA0S-V-RDALI I NWNA-TYDYYEKLNVKG-AYYL 91 
1 03 : HAEFTPLFSPE KFE-LPKAFFATAOS-V — RDAL I MNWNA-TYEYYNRVNVKQ-AYYL 154 
109 : HAEFTPLFAPN DFSLP-KAFFAAAOS-V — RDSL 1 1 NWNA-TYAHYEKNNMKQ-AYYL 160 
38 : HAEFTPVFSPE HFSPL-KAYHATAKS-V — LDTL I MNWNA-TYDYYDRTNVKQ-AYYL 89 
88 : HAEFTPVFSPE HFSPL-KAYHATAKS-V — LDTL I MNWNA-TYDYYDRTNVKQ-AYYL (39 
92: HAEFAPLFSPO HFSPL-KAYHATAKS-V — LDALL I NWNA-TYD YYNKNNVKQ-AYYL 143 
33: HAQYTPHFSPF KFEPLQ-AYYAAT-A-DSVRDRL I KOWND-TYLHYDKVNPKO-TYYL 85 
40:HAOYTPHFSPF-KFO-LOOAYYATA-E-S-VRDRLIOOWNE-TYLHFHKVDPKO-TYYL 91 
37: HAKYSPHFSPL-KFGPEQALYATAE-S-L-RDRL I QLWNE-TYVHFNKVDPKO-TYYL 88 
36: HAOYSPHFSPL-AFGPE0AFYSTAE-S-V-RDHLV0RWNE-TYLHFHKTDPKQ-TYYL 87 
28: HAOYSPHFSPL AF6PE0AFYATAE-S-V — RDHLLQRWND-TYLHFHKTDPKO-TYYL 79 
39 : H VOYSPHFSPT KFEPEOAFFATAE-V-V — RDRL I QGWNE-TYHHFNKVDPKQ-TYYL 90 
9: KQFOEA-LSROWORYGLNSMEMTPROWWLAVSEALAEMLRAOPFAKPVANOR-HVN-Y I 65 



vv?4 

V77> 
VP-f * 

4*94 
4**4 
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E.coli M 



471. 
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**47\- 
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N135 

88: SMEFLQGRALLNAIGNLELT6AFAEALKNLGHNLENVAS0EPDAALGNGGLGRLASCFLD |4? 
60: SMEFLOGRALLNAIGNLGLTGPYADALTKLGYSLEDVAROEPDAALGNGGLGRLASCFLO 119 
88: SMEFLQGRALLNAIGNLELTGEYAEALNKLGHNLENVASKEPDAALGNGGLGRLASCFLD 147 
92:SMEa<JG«ALLNAIGNLELTGPYAEALSQLSYKLEDVAH0EPDAALGNGGLGRLASCFLD 151 
155: SNEFLQGRALSNAVGNLGLNSAYGDALKRLGFDLESVASQEPDPALGNGGLGRLASCFLD 214 
(61 : SIUEFLQGRALLNAIGNLELTDAYGDALKKLGHNLEAVACOERDAALGNGGLGRLASCFLD 220 
9O:SMEFL0GRALTNAVGNLELTG0YAEALOQLGHSLEDVATOEPDAALGNGGLGRLASCFLD (49 
140: SMEFLQGRALTNAVGNLELT6QYAEALQQLGHSLEDVATGEPDAALGNGGLGRLASCFLD (99 
(44: SNEFLQGRALTNA I GNLE I TGEYAEALKOLGONLEDVASOEPDAALGNGGLGRLASCFLD 203 
86: SMEYLOGRALTNAVGNLD I HNAYADALNKLGQQLEEVVEQEKDAALGNGGLGRLASCFLD 145 
92: SMEFLGGRALTNA I GNLN I OOAYADALRKFGLELEE I TEOEKDAALGNGGLGRLASCFLD 151 
89: SHEYLQGRALTNA IGNLNLOGPYADALRTLGYELEE I AEQEKDAALGNGGLGRLASCFLD ( 48 
88: SHEYLQGRALTNAVGNLG I TGAYAEAVKKFGYELEALVGOEKDAALGNGGLGRLASCFLD (47 
80: SHEYLQGRALTNA VGNLAITGAY AD ALKKFGYELEAIAGOEROAALGNGGLGRLASCFLD , 
9( : SMEFLOGRTLTNA I GSLD I QNAYADALNNLGHVLEE I AEQEKDAALGNGGLGRLASCFLD 150 
66: SMEFL I GRL TGNNLLNL GWYQDVQDSLKAYD I NLTDLLEEE ( DPALGNGGLGRLAACFLD 1 25 
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1 48 : SLATLNYPAWGYGLRYKYGLFKQR! TKDGQEEVAEDWLE 1 6SPWEVVRH-0V-SYPI KFY 205 
1 20 : SMATLNYPAWGYGLRYOYGLFKOL I TKDGQEEVAENWLEMGNPWE I VRN-0 1 -SYPVKFY 1 77 
1 48 : SLATLNYPAWGYGLRYKYGLFKQR I TKDGQEE VAEDWLELGNPWE I IRM-DV-SYPVKFF 205 
152: SLATLNYPAWGYGLRYKYGLFKQR I TKDGQEE VAEDWLEMGNPWE I VRH-OV-SYPVRF Y 209 
215: SMATLNYPAWG YGLRYKYGLFKOR I TKDGGEEAAEDY/LELSNPWE I VRH-OV-SYPI KFY 272 
22 1 : SLATLNYPAWGYGLRYKYGLFKQM I TKDGQEEVAENWLE I ANPWELVRN-OV-S YS I KFY 278 
1 50 : SLATLNYPAWG YGLRYKHGLFKQ 1 1 TKDGQEEVAENWLEMGNPWE I VRT-OV-SYPVKF Y 207 
200 : SLATLNYPAWGYGLRYKHGLFKANHTKDGQEEVAENWLEMGNPWE I VRT-DV-SYPVKFY 257 
204 : SLATLNYPALG YGLRYEYGLFKO 1 1 TKD GOEE I AENWLEMGYPWEVVRN-OV-S YPVKFY 261 
1 46 : SMATLNLPAWG YGLRYRYGLFKOL I TKAGQEEVPEDWLEKFSPWE I VRH-DV-VFPI RFF 203 
1 52 : SMATLNLPAWGYGLRYRYGLFKQI I TKEGQEEVAEDWLEKFSPWE I VRH-OV-LYPI RFF 209 
1 49 : SMATLNLPAWG YGLRYRHGLFKQ 1 1 TKKGOEE I PEDWLEKFSPWE I VRH-DV-VFPVRFF 206 
1 48 : SMATLNLPAWG YGLRYRYGLFKOC I TKEGOEE IAEDWLEKFSPWE I VRH-DI -VYPI RFF 205 
1 40 : SMATLNLPSWG YGLRYRYGLFKOR I AKEGOEE I AEDWLDKFSPWE I VRH-OV-VYPI RFF 197 
151 : SMATLNLPAWG YGLRYRYGLFKOK I TKGGQEEVAEDWLEKFSPWEVVRH-DV-VFPVRFF 208 
I 26 : SMATVGQSATGYGLNYQYGLFROSFVDGKQVEAPDDISHRSNYPWF — RHNEALDVOVG I G I 83 



206 : GKVSTGSDGKRYWI GGED I KAVAYOVP I PGYKTRTT I SLRLWSTOVPSADFDLS AFNAGE 265 
1 78 GKV I EGADGRKEWAGGEDI TAVAYDVP I PGYKTKTT I NLRLWTTKLAAEAFDLYAFNNGD 237 
206 : GKV I TGSDGKKHWI GGEOI LAVAYDVP I PGYKTRTT I SLRLWSTKVPSEDFDLYSFNAGE 265 
210: GKVVSGSDGKKHWVGGED I KAVAHDVP I PGYKTRST I NLRLWSTKAASEEFDLNAFNSGR 269 
273 : GKVVFGSDGKKRW I GGED I VAVAYOVP I PGYKTKTT I NLRLWSTKAPSEDFDLSSYNSGK 332 
279 : GKVVSGSDGRSHWTGGED I RAVAYDVP I PGYOTKTT I NLRLWCTTVSSEDFDLSAFNAGE 338 
208 : GKVVEGTDGRMHWI GGENI KVVAHD IP I PGYKTKTTNNLRLWSTTVPSODFDLEAFNAGD 267 
258 : GKVVEGTDGRMHWI GGEN I KVVAHD I P I PGYKTKTTNNLRLWSTTVPSODFDLEAFNAGD 31 7 
262 : GKVVEGTDGRKHWI GGEN I KAVAHDVP I PGYKTRTTNNLRLWSTTVPAODFDLAAFNSGD 321 
204: GHVEVLPSGSRKWVGGEVLOALAYDVP I PGYRTKNTNSLRLWEAKASSEDFNLFLFNDGO 263 
210: GOVEVNPDGSROW I GGE V I OALAYDVP I PGYOTKNT I SLRLWEAKACADDFDLFLFNDGQ 269 
207 : GKVOVNPDGSRKWVDGD WOALAYDVP I PGYGTKNT I SLRLWEAKARAEDLDLFOFNEGE 266 
206: GHVEI LPDGSRKWVGGEVLNALAYDVP I PGYKTKNAISLRLWDAKASAEDFNLFOFNDGO 266 
1 98 : GHVE I SPDGKRKWAGGEVLNALAYDVP I PGYKTKNA I SLRLWDATATAEDFNLFOFNDGO 257 
209 : GSVMVNPNGTRKWVGGEWOAVAYD I P I PGYKTKNT I SLRLWDAKASAEDFNLFQFNDGO 268 
I84:GKVTK-DGR-H»EPEFTITG0AWDLPVVGYRNGVA0PLHLW0ATHAHP-FDLTKFNDGD 238 
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P^-SISS ISRFERRSGDRIK- 324 

238.HAKAYEA0KKAEKICYVLYPGDESLEGKTLRLK0OYTLCSASLO0I IARFEKRSGNAVN- 296 
266:HTKACEAOANAEKICYILYPGDESIEGKILRLKOOYTLCSASLOD WERfiSGEYVK- 
270:HTEASEALANAEKICYILYPGDESIEGKTLRLKOOYTLCSASLOD SsS- 328 
o^a JJTEAAEALFNAEK I CFVL YPGDESTEGKALRLKQQYTLCSASLQD I VARFETOSGGNVM- 39? 
339:HAK^EARANAEKICSVLYPGDESMEGKILRLK00YTLCSASL0D IsSeRRSGEHVN- 39! 

H^™ H N ^ ,CHVLYPG ^GKVLRLKQOYTLCSASLOD. uSSSSl 32 
o I o - nA£> AYtAHLNAEK p \\y p_n j i a Dprpp a mci c n A A 

322:HTKAYEAHLMAKKICHILYPGDESLEGKVLRLK00YTLCSASL0DI ARfSeSLN- W 
264: YDAMOLHSRAOGICAVLYPGDATENGKllRLKOOFFLCSASLOD lARf S^H 
270:LESASVLHSRA0OICSVLYPGDATEGGKLLRLK0OYFLCSASLODI ISRfSoG 325 
^nco MOLHSWOOICTVLYWDATENGKaRLKWFLC SASLQOI ISRFHeSeGSR 326 
266:YESM0LHARA0QICAVLYPGDATEEGKLLRLKO0YFLCSASLOOIFFRFKERK^ 
258:YESAA0LHSRA00ICAVLYPGDATEEGKLLRLKOOYFLCSASLOO FRFKERKAoS 3?5 
269: YESM0LHSRAQOICAVLYPGDSTEEGKLLRLK00FFLCSASLOTM ILRFI^RKS— GR- 325 
239 : FLRAEOOG I NAEKLTKVLYFflONHTAGKKLRLNOOYFOCACSVAD I LRRH— ^AG-— R 293 

t f ^^AVOMNDTWTLCI PELMR I L I DLKGLNWNEAWN I TORT VAYTNHTVLP 380 

f' : 1J^ FPEKVAV0 ™ D ^^^ 

Sen ^PEKVAVOMNDTHPTLCIPEL IRIL IDLKGLSWKEAWNI TORTVAYTNHTVLP 380 
qoo wee ^P^VAVOWIDTHPTLCI PELAStlL IOIKGLSWKDAMMI TORTVAYTMKTVTLP 384 
^oe wee ^ A^'^^^^^'-CIPELMRILMDLKGLSWEDAWKI TORTVAYTNHTVLP 447 
FPEKVAVOMNOTHPTLCIPELMRIL IDVKGLAWKEAWNI TORTVAYTNHTVLP 453 
^1^- F ™ VAV0M ^^ 
* 5 ? : 1^ F ™ VAVOmDTH ^ 

ool a So ^^^^^^^^ G '^^^'LI©VKGLSWSEAWSITERTVAYTNHTVLP 436 
324 : 0 WS-EFPKKVA I OLNDTHPTLT I PELMRLLMDOEGLGWDESWNI TTRT I AYTNHTVLP 380 
326 : PWNWS-EFPTKVAVOLNDTHPTLS I PELMRLLNIDDEGLGWDEAWAVT^TW^ 384 
327:KWS^FPSKVAVQMNDTHPTLAIPELMRLLTO 

326 : KWS EFPAKVAVOLNDTHPTL A I PELMRLLIffiVEGLQVDEATOI TNKT I AYTNH^ 382 
3 1 8 : KWS^FPSKVAWMNDTHPTLAI PELW^^ 

294:ELHELADYEV-~.^ N DTHPTIA.PELU ? VIIDEH0MSWDDAWAITSKTfS 
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i Z L 381 : EALEKWSYELHOKLLPRHVEI I EA I DEELVHE I VLKYGSMDLNKLEEKLTTMR I LENFDL 440 

-f ?L 2 353 : EALEKWSFTLLGELLPRHVE I IAMIDEELLHT ILAEYGTEDLDLLQEKLNQMRI LDNVE I 412 

w-"*l^i* L 381 ' EALEKWS YELMEKLLPRH I E 1 1 EM I DEGL I NE I VSEYGTSDLDMLEKKLNDMR I LENFD I 440 

385:EALEKWSMDLMEKLLPRHVEI IEMIDEELIRTI IAEYGTADSDLLDKKLKEMRILENVEL 444 
448 : EALEKWSLELMEKLLPRHVE 1 1 EK I OEELVRT I VSE YGTADPDLLEEKLKAMR I LENVEL 507 
454:EALEKtfSFELMQSLLPRHVEI IEKIDEELVDTIVSEYGTDDPKLLMGKLNELRILENFHL 513 
383:EALEKJYSLDIMQKLLPRHVEI IEKIDGELMNI 1 1 SKYGTEDTSLLKKK I KEMR I LDN I DL 442 
406 : EALEKWSLD I HQKLLPRHVE I IEKIDGELMNI 1 1 SKYGTEDTSLLKKK I KEMRI LDN I DL 465 
437 : EALEKWSLD I MQKLLPRHVE 1 1 E T I DEEL I NN I VSKYGTTDTELLKKKLKEMR I LDNVDL 496 

ftttS* -i ZtH 381 :EALEKWSOAVMHKLLPRHMEI I EE I DKRFVAT 1 MS — ERP-DLENKMPS-MR I L 430 

y^T* * 385 : EALEKWSOPVMHKLLPRHME 1 1 EE I DRRFVAL I SK — TRL-DLEDEVSN-MR I L 434 

vP-f Z-TX-t-m zfH 384: EALEK1NS0SLMWKLLPRHME 1 1 EE I DKRFVQT I RO — TRV-DLEDKISS-LSIL 433 

-f ZfH 383 '• EALEKWSO I VMRKLLPRHME 1 1 EE I DKRFKEM V I S — TRK-EMEGK I DS-MR I L 432 

r 1 ** _ 375 : EALEKWSOAVMKKLLPRHME 1 1 EE I DXRFREM V I S — TRK-DMEGK I ES-MRVL 424 

Citrus* -f Z?H 383 : EALEKWSQAVMVfKLLPRHME 1 1 EE I DKRFI AM VRS — TRS-OLESK I PS-MCI L 432 

E. col i Mai Q 351 : EALERWD VKLVKGLLPRHMQ I INEINTR F -KT L 382 
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PSSVAELFI KPE I SVDDDTETVE VHD-KVEASDKWTNDEDDTGKKTSVK IEAAAE 495 

PSSVLELL I KAEE-SAADV E — KAADEEQEEEGKDD-SKDEETEA-VKAETTNEE 462 

PSS I ANLFTKPK — ET— S I VDPSE-EVEVSGKWTESVEVSDKVVTESEKDELEE — 49 1 
PAEFADI LVKTKEATD I SSEEVGIS — KEGGEEEE-TSKEGGEEEEEKEVGGGREEGDDG 502 

PSAFADV I VKPVNKPVTAKDA-ONGV-KTEQEE-EKTA — GEEEED 548 

PSSVASI l-KDKITCOVDE D-KKI E I S-DEVD-GLVWEESE — 551 

PDS IAKLFVKPKEKKESPAKLKEKLLVK-SL-EPSVWEEKTVSKV — E I NEDSEEVEVD 498 
PDSIAKLFVKPKEKKESPAKLKEKLLVK-SL-EPSVWEEKTVSKV-EINEDSEEVEVD 521 
PAS I SOLFVKPKDKKESPAKSKGKLLVK-SL-ET I VEVEEKTELEEEAEVLSE I EEEKLE 554 
DH N 



-DH- 
-DN- 
-DN- 
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-DN 

-DN 



-EKTWPGDEKVWAK— LAV- 



433 
437 
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427 
435 
399 
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496 




463 
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E.coli Mai Q 


400 



K DIDKKTPVS- 

EETEVKKVE VEDSQAK I K 

K DTELEKDED 



PEPAV I PPKKVRMANLC WGGKAVNGVAE I HSE 538 

R I FG-PHPNKPOV— VHMANLCWSGHAVNGVAE I HSE 515 

" , , ' • — PVPAP 1 PPKMVRMANLCVVGGHAVNGVAE I HSD 534 

KEDEVEKA I AEKDGT VKSS I GDKKKKLPEPVPVPPKLVRMANLC WGGHAVNGVAE I HSE 562 

IPEPTVEPPKMVRMANLAWGGHAVNGVAEIHSE 584 

IS™!™* 1 * PAKL VRMANLC I VGGHAVNGVAE I HSO 593 

SEEWEAENEDSEDELDPFV KSO PKL-PRV-VRMANLCWGGHSVNGVAA I HSE 550 

SEEWEAEMEDSEOELDPF V--KSD PKL-PRV-VRMANLCWGGHSVNGVAA I HSE 573 

SEEVEAEEAS-SEOELDPFV KSO PKL-PRV-VRMANLCWGGHSVNGVAE I HSE 605 

ATK-PW— HMANLCWSSHTVNGVAQLHSD 461 
LOK-PW — RMANLCWSSHTVNGVAQLHSD 465 
" POK-PW — RMANLCWSSHTVNGVAQLHSD 464 

NPOKPW — RMANLCWSAHTVNGVAELHSN 464 

P-EKPW — RMANLCWAGHTVNGVAELHSN 455 

PKK-PW — RMANLCWSAHTVNGVAOLHSO 463 

HMANLCWGGFAVNGVAALHSO 427 



-VHD- 



-KQV- 



559: I VKEEVFNDFYELWPEKFQNKTNGVTPRRWIRFCNPPLSAl I TKWTGTEDWVLKTEKLAE 598 
516:1 VKDEVFNEFYKLWPEKFQNKTNGVTPRRWLSFCNPELSE 1 I TKWTGSDDWLVNTEKLAE 575 
535: 1 VKEDVFNDFYQLWPEKFGNKTNGVTPRRWIRFCNPALSNI I TKWI GTEDWVLNTEKLAE 694 
563: 1 VKDDVFNAFYKLHPEKFONKTNGVTPRRWIRFCNPDLSKI ITQWIGTEDWILNTEKUE 621 
585 : 1 VKQDVFNDFVQLWPEKFQNKTNGVTPRRW I RFCNPYLSO 1 1 TNWI GTEDWVLNTEKVAE 644 

Sf !!£!|? V ! RDFFE ^ 653 
551 : I VKEDVFNSFYEMWPAKFQNKTNGVTPRRWIRFCNPELSAI I SKWI GSDDWVLNTDKLAE 610 
574: I VKEDVFNSFYEMWPAKFQNKTNGVTPRRWIRFCNPELSAI I SKWI GSDDWVLNTDKLAE 633 
606: I VK0DVFNSFYEMWPTKFQNKTN6VTPRRW I RFCNPALSAL I SKWI GSDDWVLNTDKLAE 665 
462: 1 LKAELFADYVSVWPTKFONKTNGI TPRRW I RFCSPELSH 1 1 TKWLKTDOWVTNLELLAN 521 
466: 1 LKSELFAS YVS I WPTKFQNKTNG I TPRRW I NFCSPELSR 1 1 TKWLKTDKWVTNLDLLTG 525 
465: ILKAELFADYVSIWPNKFONKTNGITPRRWLfiFCSPELSDI ITKWLKTDKWITDLDLLTG 524 
465: 1 LKEELFAD YLS I WPNKFQNKTNGI TPRRWLRFCNPELSE I VTKWLKTDQWTSNLDLLTG 524 
„.«. A m: I LKQELFADYVS 1 WPNKFQNKTNG I TPRRWLRFCNPELSE I VTKWLKTDQWTSNLDLLTG 515 

C ,trus* + 1h 464: 1 LKADLFADYVSLWPNKLQNKTNG I TPRRWLRFCNPELSK 1 1 TKWLKTDQHOTNLDLLVG 523 

Mal ° 428 : L WKDLFPE YHQLWPNKFHNVTNG I TPRRW I KQCNPALMUDKSLQKE-WANDLDQLT 
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7l_ 2 
tfyv-f tW^L- 
V^V^S-f^L 

Citrus ?H 
E.coli Mai Q 



LQKFADNEDLONEWREAKRSNKI KVVSFLKEKT6YS WPOAMFD I0VKR I HEYKROLLN I 658 
LRKFADHEELQSEWRKAKGNNKMK I VSL IKEK76YVVSPDAMFDVQ I KR I HEYKRQLLN I 635 
LRKFADNEDLQ I EWRAAKRSNKVKVASFLKERTGYSVSPNAMFD I OVKR I HEYKROLLN I 654 
LRKFADNEDLOTOHREAKRNNKVKVAAFLRERTGYSVSPDSMFDIQVKRIHEYKROLLNI 681 
LRKFADNEDLQSEWRAAKKKNKLKVVSL IKERTGYTVSPDAMFDIGIKRIHEYKRQLLNI 704 
LRKFADNKDLHTEWMEAKRNNKQKVVSL I KERT6YT VSPDAMFD 1 0 1 KR I HE YKRQLMN I 713 
LKKFADDEDLQSEWRAAKKANKVKVVSL IREKTGY I VSPDAMFDVOVKR I HEYKROLLN I 670 
LKKFADDEDLOSHYRAAKKANKVKVVSL IREKTGYI VSPDAMFDVQVKR I HEYKROLLN I 693 
LKKFADNEDLHSEWRAAKKANKMKV I SL IREKTGY I VSPDAMFDVOVKR I HEYKROLLN I 725 
LREFADNSELHAEWESAKHANKORLAOY I LHVTGVS I DPNSLFD I OVKRI HEYKROLLN I 58 1 
LREFAONEDLOAEWLSAKRANKORLAOYVLOVTGEN I DPDSLFD I OVKR I HEYKROLLN I 585 
LRQFADNEELQSEWASAKTANKKRLAQY IERVTGVS I DPTSLFD I OVKRI HE YKRQLMN I 584 
LRKFADDEKLHAEWASAKLASKKRLAKH VLDVTGVT I DPNSLFD I 0 IKRI HEYKROLLN I 584 
LRKFADDEKLHAEWAAAKLASKKRLAKH VLDVTGVT I DPDSLFD 1 0 1 KR I HE YKRQLMN I 575 
LRQFADNTELQAEWESAKMASKKHLADY IWRVTGVT I DPNSLFD I OVKR I HEYKRQLLN I 583 
LVKLADDAKFRDLYRV I KOANKVRLAEF VKVRTG I D I NPOA I FD 1 0 1 KRLHEYKROHLNL 546 

* =f-— 3 l ts j; is 3 h <nnm 



T706 

659 : FG I VYRYKKMKEMTAAERKTNFVPRVC I FGGKAFAT YVQAKR I VKF I TDVGAT I NHDPE 1718 
636 : FG I VYRYKKMKEMSPEERKEKFVPRVC I FGGKAFATYVOAKR I VKF I TDVGETVHHDPE I 695 
655 : LG I VYRYKOMKEMSAREREAKFVPRVC I FGGKAFATYVOAKR I AKF I TDVGAT I NHDPE 1714 
682 : FG I VYRYKKMKEMNAAERKENFVPRVC I FGGKAFATYVOAKR I VKF I TDVGATVNHDPE I 741 
705 : LG I VYRYKKMKEMSASEREKAFVPRVC I FGGKAFATYVOAKR I VKF I TDVAST I NHDPE I 764 
7 1 4: LG I VYRYKKMKEMSAAERKEKYVPRVC I FGGKAFATYVOAKR I VKF I TDVGAT I NHDPE 1773 
671 : LG i VYRYKKMKEMSAKDR I NSFVPRVC I FGGKAFATYVOAKR I VKF I TDVAATVNHDPE I 730 
694 : LG I VYRYKKMKEMSAKDR I NSFVPRVC I FGGKAFAT YVQAKR I VKF I TDVAAT VNHDPE I 753 
726 : LG 1 VYRYKKMKEMSTEERAKSFVPRVC I FGGKAFAT Y I QAKR I VKF I TDVAATVNHDSD I 785 
582 : LGV I YRYKKLKGMSPEERKNTT-PRTVM IGGKAFAT YTNAKR I VKLVTDVGDVVNSDPDV 640 
586 : LGV I YRYKKLKEMSPEERKSTT -ARTVM IGGKAFAT YTNAKR I VKLVDDVGSWNSOPEV 644 
585:LGWYRFKKLKEMKPEERKKTV-PRTVMIGGKAFATYTNAKRIVKLVNDVGDWNSDPEV 643 
585 : LGAVYRYKKLKGMSAEEROKVT-PRTVM IGGKAFAT YTNAKR I VKLVNDVGAWNNDPDV 643 
576 :LGAVYRYKKLKEMSAADROKVT-PRTVMVGGKAFAT YTNAKR IVKLVNDVGAWNNDADV 634 
584 : LGA I YRYKKLKEMSPQERKKTT -PRT I MFGGKAFATYTNAKR I VKL VNDVGE WNTDPEV 642 
547 : LH I LALYKE I RENPQADRV PRVF LFGAKAAPG YYLAKN 1 1 FA I NKVADV I NNDPLV 602 
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719 




696 




715 




742 




765 




774 




731 




754 




786 




641 




645 




644. 




644. 




635: 


Citrus$-f 


643: 


E. col i Mai Q 


603: 



GDLLKWFVPDYNVSVAELLIPASDLSEHISTAGIffiASGTSNMKFAMNGCIQIGTLDGAN 
GDLLKWFVPDYNVSVAEVL I PGSELSOHI STAGMEASGTSNMKFSMN6CLL IGTLDGAN 
GDLLKVIFVPDYNVSAAELL IPASGLSOHI STAGMEASGQSNMKFAMNGC IL IGTLDGAN 
GDLLKV I FVPDYMVSVAEML I PASELSOH I STAGMEASGTSNMKFAMNGCLQ I GTLDGAN 
GDLLKV I FVPDYHVSVAELL I PASELSGH I STAGNEASGTSNMKFSMNGCVL I GTLDGAN 
GDLLKWF I PDYNVSVAELL I PASELSOH I STAGHEASGTSNMKFSMNGC I L I GTLDGAN 
GDLLKWF I PDYNVS VAEAL I PASELSOH I STAGMEASGTSNNKFAMNGC IL I GTLDGAN 
GDLLKWF I PDYNVSVAEAL I PASELSOH I STAGMEASGTSNMKFAMNGC IL I GTLDGAN 
GDLLKWFVPDYNVS VAEAL I PASELSOH I STAGKEASGTSNMKFAMNGC I L IGTLDGAN 
NDYLKWFVPNYNVSVAEML I PGSELSOH I STAGMEASGTSNMKFALNGCL I IGTLDGAN 
NSYLKVVFVPNYNVSVAEVL I PGSELSOH I STAGMEASGTSNKKFALNRVL 1 1 GTLDGAN 
NEYLKWFVPNYNVTVAEML I PGSELSOH I STAGMEASGTSNMKFALNGCLI IGTLDGAN 
NKYLKVVFI PNYNVSVAEVL I PGSELSOH I STAGMEASGTSNKKFSLNGCVI IGTLDGAN 
NKYLKWFI PNYNVSVAEVL I PGSELSOH I STAGMEASGTSNMKFSLNGCVI IGTLDGAN 
NSYLKWFVPNYNVSVAELL I PGSELSOH I STAGMEASGTSNMKFSLNGCL 1 1 GTLDGAN 
GDKLKWFLPDYCVSAAEKL I PAAD I SEOI STAGKEASGTGNKKLALNGALTVGTLDGAN 



778 
755 
774 
801 
824 
833 
790 
813 
845 
700 
704 
703 
703 
694 
702 
662 



HfSS^-f^L 779 

I^S^-f^L 2 756 

tfyv-r^w ?l 775 

V77>$-f?L 802 
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-f^-^-f^L 791 

-f^^'f^L2 814 

h^«Q3->^-f?L 846 

g>t$&5"CJH 701 

V^V^^-f^H 705 

■>P-<j?tXtii< ?H 704 

-f*£-r:?H 704 

695 

Citrus^ -<^H 703 

E. col i Mai Q 663 



VE I REEVGEENFFLFGAOAHE I AGLR-KERADGKFVPDERFEEVK — EFVRSGAFGSYN- 834 
VE I REEVGEDNFFLFGAOAHE I AGLR-KERAEGKFVPDPRFEEVK — AF I RTGVFGTYN- 81 1 
VE I ROEVGEENFFLFGAEAHE I AGLR-KERAEGKFVPDERFEEVK — EF I KRGVFGSNT- 830 
VE I REEVGADNFFLFGAKARE I VGLR-KERARGKFVPDPRFEEVK — KFVRSGVFGSYN- 857 
VE I REEVGEENFFLFGAKADO I VNLR-KERAEGKFVPDPTFEEVK — KFVGSGVFGSNS- 880 
VE I REEVGEDNFFLFGARAHD I AGLR-KERAEGKYVPDPCFEEVK — E YVRSGVFGSNS- 889 
VE I REEVGEENFFLFGAEAHE I AGLR-KERAQGKFVPDPRFEEVK — RFVRSGVFGTYN- 846 
VE I REEVGEENFFLFGAEAHE I AGLR-KERAQGKFVPDPRFEEVK — RFVRSGVFGTYN- 869 
VE I REEVGEENFFLFGAEAHE I AGLR-KERAEGKFVPDPRFEEVK-EFVRSGVFGTYS- 901 
VE I REE I GEDNFFLFGATADEVPQLR-KORENGLFKPDPRFEEAK — OF I RSGAFGT YD- 756 
VE I REE I GEENFFLFGATADEVPRLR-KERENGLFKPDPRFEEAK — KF I RSGVFGSYD- 760 
VE I REEVGEENFFLFGATADOVPRLR-KEREDGLFKPDPRFEEAK — QFVKSGVFGSYD- 759 
VE I REEVGQENFFLFGAKADQVAGLR-KDRENGLFKPDPRFEEAK — OL I RSGAFGTYD- 759 
VE I REEVGODNFFLFGAKADOVAGLR-KDRENGLFKPDPRFEEAK — OF I RSGAFGTYD- 750 
VE I ROE I GEENFFLFGAGADQVPKLR-KEREDGLFKPDPRFEEAK — OF I RSGAFGSYD- 758 
VE I AEKVGEEN I F IFGHTVKOVKAI UKGYDPVKWRKKDKVLDAVLKELES-GKYSDGDK 72 1 
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831 




858 




881 




890 




847 




870 
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902 




757 




761 




760 
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Citrus 5»-f ?H 


759 


E.col i Ma! Q 


722 



--YDDL I GSLEGNEGFGRADYFLVGKOFPSYI ECOEKVDEAYRD0KRWTTMS I LNTAGSY 
-YEELMGSLEGNEGYGRAOYaVGKDFPDYIECODKVDEAYRDOKWYTKMSILNTAGSF 
—YDELLGSLEGNEGFGRGDYFLVGKDFPSYI ECQEKVDEAYRDQK I WTRMS I LNTAGSY 
--Y0EL I GSLEGNEGFGRADYFLVGQDFPSYLECOEEVDKAYRDOKKWTRMS I LNTAGSS 
YDEL I GSLEGNEGFGRADYFLVGKOFPSYI ECQEKVDEAYRDOKRWTRMS I MNTAGSF 
YDELLGSLEGNEGFGRADYFLVGKDFPSYVECQEOVDOAYRDOQKWTRMS I LNTAGSF 
--YDDLMGSLEGNEGYGRADYFLVGKDFPSYI ECQEKVDKAYRDQKLWTRMS I LNTASSS 
YDDLMGSLEGNEGYGRADYFLVGKDFPSYI ECQEKVDKAYRDQKLWTRMS I LNTASSS 
YDELMGSLEGNEGYGRADYFLVGKDFPSYI ECQEKVDEAYRDQKLWTRMS I LNTAGSS 
YNPLLESLEGNSGY6RGDYFLVGHDFPSYMDAOARV0EAYKDRKRW I KMS I LSTSGSG 
YNPLLDSLEGNSGYGRGDYFLVGYDFPSYMDAQEKVDEAYRDKKRWLKMS I LSTAGS6 
-YGPLLDSLEGNTGFGRGDYFLVGYDFPSYMDAOAKVDEAYKDRKGWLKMS I LSTAGSG 
YAPLLDSLEGNSGFGRGDYFLVGYDFPSYI DAOAOVDE A YKDKKKW I KMS I LNTAGSG 
YTPLLDSLEGNTGFGRGDYFLVGYDFPSYI DAQARVDEAYKDKKKWVKNS I LNTAGSG 
--YNPLLDSLEGNTGYGRGDYFLVGYDFPSYLEA0ORVDOAYKDRKKWLKMS I LSTAGSG 
HAFDQHLHS I GKQGG-DP YLVNA-DFAAYVEAQKQVDVLYRDQEAWTRAA I LNTARCG 



892 
869 
888 
915 
938 
947 
904 
927 
959 
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816 
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[02] 



893 : KFSSDRT IHEYAKD I f~N 1 EAVE I A 
870 : KFSSDRT I HOYARD I W-R I EPVELP 
889 : KFSSDRT I HEYAKDI W— N I QPVVFP 
916: KFSSDRT I HEYARE I W~N I EPVKLE 
939 : KFSSDRT I HE YAKO I W— N I KOVELP 
948 : KFSSDRT IHOYAKD I Vh-N ! HPVNLP 
905: KFNSDRT IHEYAKD I W~D I KPV I LP 
928 : KFNSDRT I HEYAKD I W--D I KPV I LP 
960 : KFSSDRT I HEYAKD I W~0 1 SPA I LP 
815: KFSSDRT I SOYAKE I W— N I AECRVP 
81 9:KFSSORT IAOYAKEI W— N I EECRVP 
818: KFSSDRT I AOYAKE I W~N I EACPVP 
81 8:KFSSORT I AOYAKE I W — G 1 TASPVS 
809 : KFSSDRT I DOYAKE I W — G i SACPVP 
817: KFSSDRT IAOYAKEI W~N I TECRTS 
778:MFSSDRS IRDYOARIWOAKR 
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I 1 SD I I 



ACC TT6 AGT OCA TAA 
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G4.GGGGGAAG rGAATGAMA^GGTACCnCGOG - 
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1 : Wild type 2 : F39L 3 : N135S 4 : T706I 5 : F39L+N135S 
6 : F39L+T706I 7 : N135S+T706I 8 : F39L+N135S+T706I 



